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REPORT. 



TO HIS leXCELLENCY 
HAJOIUGER£RAL SIR SOUK HARTBTt K.C. S. ^ K. C. H. 

Lieutenant-Governor and Commander-'in-^Ckief ^ the 
Province of New^Bruns^ck^ Sfc. ^e, S^c, 

Max it pl^aas Youe ExeuLiircV) — 

Id compliance with the appoiatmeDl I had the honour 
to receive from Your Excellency, and instructions dated at 
Government House oq the 17th day of April, 1838, to cotn* 
Hience a Geological Survey of the Province of New Bruns^ 
wick, I beff leave to submit the following RffKurt. 

Knowmg the object for which the Geolofi^ical and Mine- 
ralo^cal esKploration of the Province was autlmrised, namely, 
chat of developing the resources of the couatry^ and' supply- 
ing the elements of lawfiil enterpxiae ami industry, I have de-. 
voted my labours to the discovery and application of such 
substances as h^ve been found most important to the interest 
and stt{^rt of commerce, agriculture, and manufacture^ And 
although 2^1 attempt has been made in seme instanoes to give 
some details of circumstances connected with tlie grienee of 
Geology, and the situation of curious minerals, it has b^in 
done with a view to shew that New-Brunswick not cmly pos; 
senses vast mineral wealth, butako contributes largely to that 
coUectiosi of &cts upon which a true theory of the earth can 
only be founded. 

As this subject will be new to those who have not hither- 
to devoted their attention to such enqiiiries, I trust I will be 



pardoned in introducing a few hints relative to the importance 
of these examinations^ and the benefits flowing from the mi- 
neral kingdom, — the greatest source of national wealth. 

When the condition of Great Britain is compared with 
that of other nations, less favoured with coal and the metalip, 
it will be perceived bow much mankind have been improved 
in their moral and secular state by the use of substances found 
only in the earth. And, when the present happiness of civi- 
lized countries is contrasted with the condition of those bar- 
barous nations, whose axe and arrow are made of stone, some 
idea even at a single glance may be formed of the power and 
wealth which have been drawn from the bosom of this planet. 
Should an enquiry be made into the cause of the exalted state 
of the mother country, and the sources from whicli her com- 
merce has been dierived, and is now supported, it wUl be found 
that thd vast and various productions of her mines are the 
chief support of her manufacturing industry, and the great 
centre of supply for almost every nation upon the earth. 

The uses of Iron are so well known they scarcely re- 
- quire any mention. This metal enters into all the multifa- 
rious operations of civilized life, and the purposes to which it 
js applied in every kind of labour are almost too numerous to 
be comprehended. It forms the plough of the farmer, the hook 
of thd fisherman, the safeguard of the mariner, and all those 
teirrific engines bf war used for assault and defence. Its use 
distinguishes a civilized people from those who are but little 
elevated above the brute creation, except in their human form. 

Next in importance to iron, is Coal. When Coal is view- 
ed in all its rela^ns to mankind, the mind is filled with asto- 
nishment at its efibcts. To Coal, the generator of steam, the 
«[iultiplied opelations in manufactories, the great improve- 
ments in all kinds of machinery, the vast saving of animal 
strength, the diminution of human pain and labour, and the 
majestic strides of civilization, owe their origin. 

Coal possesses the power of transmuting ships and land 
carriages into animals, capable of performing the greatest feats 
of strength without relaxation or repose. Through its influ- 
ence directed to the pro(}uction of steam, vessels now ply be- 
tvjgten Great Britain and America in a shofter space of time 
than had been ever before anticipated, and the inhabitants of 
coi^tries far remote from each other are now brought into 
frequent and neighbourly intercourse. Were the bituminous 
treasures of En^and exhausted, her manufactories would fail, 
her trade cease to exist, and the nation would gradually re- 
trograde into a state qf ancient barbarity. 
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Referring to the effects of steam Dr. Buckland remnrks 
" When we consider that a large proportion of tliis power is 
** applied to move machinery, and that the amount of work 
^^ now done by machinery in England has been sup|)ose(l to 
** be equivalent to that of between three and four hundred 
<^ millions ofmen by direct labour^ we are almost astounded 
*^ at the influence of coal, and iron, and steam, upon the fate 
"and fortunes of the human race." " It is on the rivers," 
says Mr. Webster, " and the boatman may repose on Ms 
oars ; it is on the highway, and begins to extend itself along 
the courses of land conveyances ; it is at the bottom of mines 
** a thousand (he might have said eighteen hundred) feet b^- 
" low the earth's surface ; it is in the mill and in the work- 
" shops qf the trades ; it rows, it pumps, it ex4Eava|es, it car- 
^^ ries, it draws, it lifts, it hammers, it spins, it weaves, it 
** prints." Should the advancement of this power be as rapid 
during the next ten years as it has been during a brief space 
that is gon^ by, it seems as if man would be indulged with a 
long holiday, having nothing to do but to gaze upon his own 
inventions. 

Besides these copper, tin, lead, zinc and manganese 
should claim some attention, and although but small quanti- 
ties of the precious metals have been found in North America, 
several of the most beautiful gems have been obtained in Noi* 
va-Scotia and New-Brunswick. 

The oxides and other chemical combinations of the me-^ 
tals are ei^nsively used in medicine, chemistry, bleaching, 
dyeing and other important arts, and the beautiful colours used 
by painters are only so many different forms of mineral matter. 

Again, for the purposes of architecture, granite, porphy- 
ry, marble, freestone, lime and slate are indispensable, and 
the discovery of any of those rocks increases the value of the 
oountiy where they exist. Salt, clay, mineral and thermal 
springs also 1km a part of national wealth. Nor is* Agricul- 
ture less indebted to geology, and mineralogy, than other arts ; 
for this, lime, marl, gypsum and other substances of a mine- 
ral nature are required to increase the fertility of the earth, 
while those sciences investigate the nature of the soil that - 
yields our daily bread. 

In the mineral kingdom lie the hidden properties of mag- 
netism, and electricity, with all those chemical phenomena 
now so well known, but whose true causes are but imperfectly 
understood. The former guides the wandering mariner over 
the pathl^s ocean, and the latter delights us by its extraor- 
dinary effects. A combination of these tViro properties is now 
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dlrecteJ so as to be' made obedient to the human will, and 
trom a knowledge of their laws a powev has been obtained si- 
milar to that produced bv steam. In all these the design, wis- 
dom, and beneficence ot an intellixrent architect are^displajed 
in a manner so nicely adapted to human comprehension, that 
none who enquire into them can forbear to acknowledge the 
power and goodness of their Creator. 

If it, then, must be acknowledged that the prosperity and 
happiness of the inhabitants of any country depend upon their 
facilities for obtaining the necessaries and perhaps in some 
instances the luxuries of life, just in proportion to the natu^^ 
ral advantages possessed by any Province or district (provid- 
ed those advantages are improved) so will the power and 
wealth of its inhabitants be increased* Affluence does not so 
much depend upon labour, as upon the objects upon which 
that labour is bestowed, and that it is necessary the industry 
mid skill of man should be directed into proper channels, or 
into those which will yield the greatest and surest rewards, is 
obvious. One of the best sources of national wealth is found 
in the earth, and wherever this great fountain of profit is opea^ 
it should claim a due share of attention from chose whose in- 
fluence stamps the character of society. 

From the importance and profit of mining operations, 
every portion of the United Kingdom has been explored by 
the aia of Government, and private funds, in order to discover 
the riches concealed among its rocky strata, and although the 
sums expended for such purposes have been enormous, they 
have been repaid an hundred fold by the discoveries made 
and the knowledge purchased. 

It may be said that the fate of France was decided by 
her mines : when her foreign supplies were cut off by her 
powerful foes, her legislators offered the highest rewards for 
the discovery of useful minerals, and the success of her men 
of scieac# delivered the nation from impending danger* 

The people of the United States, ever ready to learn by 
the experience of others, have commenced geological surveys, 
at a great expence, of « very State in the Union. Some of 
these are completed and others are in progress. The advan- 
tages which have followed these surveys are incalculable ; ne- 
ther talent, nor money, nor time have been spared ; and al- 
though bituminous Coal has bot been femoid in any conside- 
rable quantity in any of the eastern States, the develepement 
of other mineral treasures has returned an ample rewwl. In 
districts where neither coal i>or the metals were deposited, 
quarries of slate, granite and marble have been opened^ and 



large tracts of country have been fertilized by the cUscovery 
and use of marl. 

The geological and mineralogical exploration of New- 
Brunswick was commenced under circumstancM trolj em*- 
barrassing; but, from the results already produced, it cannot 
fail to mark a new era in the history ^the Province. It will 
be seen in the body of this report^ how important this en- 

3uiry is to the prosperity of the country, and so great are the 
iscoveries already made, even in the commencemint of tke 
undertaking, that the names of those who have supported 
this object will be remembered with gratitude by succeeding 
generations. 

Hitherto the energies of the Province have been direct- 
ed to the exportation of timber in its different ferms, and the 
commerce of the Colony has been greatly enlarged from the 
fine forests which formerly occupied the interior of the coun- 
try. But timber is gradually becoming more scarce, the ex- 
pense of proc9fing it is annually increasing, and the time 
will come when other objects for exportation must be sought 
for. It is then certainly desirable that other resources of the 
country should be opened, and while the agricultural dis^ 
tricts are encouraged and protected, the riches contained in 
the bosom of the earth should not be overlooked. ^ 

Almost all the Coal used in this Province is imported from 
England, and Nova-Scotia, and it is a singular fact that the 
steam boats plyfng on the river between Saint John afid the 
Capital art propelled by imported fuel, while during each of 
their trips they pass directly over a coal field n^ known to 
contain vast quantities of that important combustible. 

Jt is impossible that this state of things can remain for 
a much longer period, and only by calling siich resources 
into action, can the enterprise and capital of New-Brunswick 
Md other countries be brought into successful operation, and 
the Brovinc# continue to flourish. 

It is justly remarked by Henrt Bliss, Esquire, a ta- 
lented writer on the trade and resources of the North Ame- 
rican Colonies, that ** the mineral resources of the Northern 
Colonies have by no means been explored. Whatever, in- 
deed, Js known, has been less the result of enquiry than of 
the tduntary and almost obtrusive disclosures of nature 
herself, who has scattered indications of these her gifts on 
the very surface of the land^ and even on the shores of the 
sea, so that if the eye did not heed them, man's foot would 
"Stumble where they lie. Enough, however, has been ascer- 
tained to make it unquestionable that the mines of these Pro- 
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vinces are destined to become an immense and inexhaustible 
source of wealth and power." 

It would be in vain to attempt an enumeration of all the 
difTeKut mineral substances which have proved useful to raan^ 
kind; their uses are as wide as the field from whence they 
are taken, and the welfare of any. country must in a great 
measure depend upon the native riches contained in its 
rocks, and success can only attepd that industry which is 
d|(voted lo th^egitimate objects of national wealth and in- 
dependence. 

Now it should be remarked that all the Iron, Copper, 
Lead, Tin, Zinc, and Manganese and other metals also used 
by the inhabitants, are imported directly from Great-Britain 
or some for^^gn port; most of those metals exist in the 
country, and might be manufactured at a cheaper rate than 
they can be purchased at, and conveyed from any other place. 

The large quarflities of timber shipped annually from 
the Province are insufficient to "meet the amount of imports, 
and the country sends abroad an article which other countries 
have not, to purchase articles whrclvshe possesses. The re- 
sult of such an economy must be readily perceived, ancl if 
not remedied by calling forth our own mineral supplies, 
must terminate greatly to the disadvantage of the Colony, 

Were the Coal raised, and the Iron and Copper manu- 
flictured in thfe Province, in ^ sufficient quantity to supply its 
own ^ants, then the amount of these necf s#ry articles would 
be saved to the country — the reward to hon^t industry 
would be certain, and emigration could be encouraged. 3ut 
the more immediate means of support, namely, Timber and 
Deals, are now required to balance with the importations, 
and when these means fail, (and fail they will in time,) and 
great loss lias been sustained, will eveiy object capable of 
producing relief be resorted to; whereas, had they be#n 
used at an earlier day, the general prosperity woul^havc 
been as steady as it now may be made great. 

The histories of ancient and modern nations shew how 
much the civilization and happiness of mankind rest upon 
natural resources, and the fate of empires depends upon 
those stores of mineral matter laid up in the earth's vast 
warehouse : these stores show their intended use, aud the 
care and foresight of a superintending power, which has 
abundantly provided for all the wants of the human family. 

Were it to be admitted that the opening of mines in the 
Colonies, and the establishment of manufactories abroad, 
would diminish the trade of the Mother Country, it should 
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be remarked that Great-Britain will long remain in advance 
of her Provinces^ and, as she ahvays has done, will still con- 
tinue to supply by latent advantages, any seeming wapt^an a 
demand for her productions. And although among tTie sub- 
jects of our most gracious Queen, none are more loyal than 
those of New-Brunswick, it would be a silly patriotism foV 
them to sacrifice the natural advantages t^ey posses% to the 
supposed benefit of England. 

Like Nova-Scotia, New-Brunswick possesses the greatest 
riches of the mineral kingdom ; but while all the best re- 
sources o£ the former are held in durance by an association 
whose interest is best supported by a partial and limited de- 
velopement of her min^s, tlie latter is free from that embar- 
rassment, and her inhabitants can participate in the benefits 
to be derived from them. While the^mines and minerals of 
Nova-Scotia are placed beyond the reach of Provincial le- 
gislation^ those of New-Brunswicls,can bo rendered profitable 
to the revenue, and to the people. 

The object of a geological survey is to examine each 
rocky formation, and to discover, as far as possible, all the mi- 
nerals thej^ contain, with the y\ew of m^kiijg them subser^ 
vient to the demands q£ the country. It also embraces the 
analysii^of thedifferent.soils, mineral springs, &c. and freely 
exposes them by a report of their nature, uses-, afid importance. 
How far these^ objects have been obtained will be judged 
by the Allowing details, which, although they are confined 
only to a'9mall portion of the Province, cannot fail to shew 
, the advantageous results that may be expected to follow. 

Specimens of all the useful minerals collected during 
the survey will be laid with thi? report before Your Excel- 
lency. A geological map of the Province hasLeelvcommenc- 
pcd^upon tne plan of the actual survey receivigd from the 
Hwnorable Thomas Baillie, Commissioner of Crown L^nds;, 
to whom I am much indebted for geographical information. 
Among my notes, which were almost always taken when the 
objects described were before me, there appears some topo- 
graphical matter, — of this, some is inserted in the report, it 
having been supposed that it would be useful to those who* 
are engaged in other pursuits. 

For such as are not conversant with geological terms, a 
short glossary has been appended, and the whole has been 
prepared with the greatest care and accuracy the time allow-, 
ed would admit of. 

In concluding these remarks previous to entering upon 
the general subject, I cannot but beg leave to express my 

B 



^» 



10 



sincere gratification at the result of a single season's labour, in 
a purt t)f the Province which at first seemed to offer so few 
inducements for exploration ; and that gratification is much 
increaibd when I r^ect upon the pleasure Your Excellency 
will receive in beholding the prosperity, and advancement of 
New-Brunswick. 

Perhaps amopg the reasons why the Province should be 
explored in searcn of its hidden resources, not the least of 
them is offered by the imperfect knowledge possessed by dis- 
tinguished individuals in England, and even by Parliament^ 
of the value of the Colonies to Great Britain. /IShould an 
attempt ever be made by foreign powers to possess the North 
American Provinces, and seize upon their advantages, one of 
the principal motives will arise from the value of their mine§^^ 
And, if there were any cause for the British Government to 
apprehend that the Coal of England would become ex- 
hausted, and to institute an enquiry into the quantity still 
remaining, which was done but a few years ago ; it is cer-* 
tainly necessary it should preserve, if possible, those Colonies 
which possess an inexhaustible supply of that fossil fuel. 

It is pleasing to observe the interest taken in England 
in the objects of natural history collected in this country. I 
have already ti^nsmitted to Europe several collections of 
minerals, and geological specimens of Nova-Scotia, and New- 
Brunswick f wkd they have not only excited curiosity,' but also 
much surprise, as they shew how numerous, and important 
many of those objects are to the welfare and prosperity of 
these British Possessions. 



CiENERAIi REIHARKS. 



The rocks composing the crust of this earth may be pro« 
perly divided into two great classes. One of these classes haa 
had its members formed by heat, which, having acted uqder a 
great variety of circumstances, has produced results in some 
degree dissimilar to each other ; but as it has always fixed 
the most important features of certain r6cks, the geologist is 
able to Recognize eacli member of the class with some de* 
gree of facility. Granite, syenite, greenstone, and pophyry, 
belong to this division, and are intimately connected with the 
more recent productions of basalt, and trap, ^hich agree in 
their teitture and composition with the lava poured forth by 
volcanoes now in operation. These compact and crystalline 
masses of mineral matter, have lirom time to time burst from 
beneath and overspread extensive portions of the earth. 

The other great class of rocks has been derived from the 
disintegration, and decomposition of older formations, and by. 
the action of water has been spread out in many different lay* 
ers at the bottom of ancient oceans, seas, and lakes. In this 
way stratum after stratum has been collected, until they were 
elevated to form dry land. The members of this division are 
^readily distinguished from rocks of an igneous origin, by be- 
ing, separated into strata piled one upon another, and like the 
different masses of stone placed by the skill of thejarchitect, 
they form an edifice exhibiting the most perfect order and re- « 
gularity. Tlie materials of each stratum have been taken 
from pre-existing rocks, accumulations of vegetable matter, 
swept from the surface by floods, and the solid parts of ma-* 
rine, lacustrine,* and terrestrial animals; hence the variation 
in their ingredients cannot be surprising^ •$ the fluctuations 
and changes ill the causes that produced tbem were evident- 
ly numerous. These different mechanical deposits are sepa- 
rated by geologists into distinct groups or formations, accor- 
ding to* the kii^ of piatter they contain, or the races of once 

* Lacustrine— belonging to a lake. 
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living animals^ now sealed up in their impenetrable vaults. — 
It is only hy consulting extensive geological treatises, that 
even a theoretical view of this subject can be obtained, and 
the order of superposition understood. A practical acquain- 
tance with the science not only requires a knowledge of 
almost every branch of natural history, chemistry, and mmer- 
alogy, but an actual inspection of each mountain mass, and 
sections of the deepest mines. 

Coal, and the most important of the metals are only found 
under certain circumstances, and associated with certain kinds 
ofYocks, therefore the importance of such knowledge is mani- 
fest, for the practical geologist can discover at a distance, by 
t£e altitude and configuration of mountains and hills, what 
rocks they are composed of, and he knows what minerals 
those rocks are likely to contain. 

Having obtained in the summer of )8S7, an outline of 
the geological features of that part of the Province which bor- 
ders upon the Bay of Fundy, and commenced an examina- 
tion of a section of the country extending from Magaguadavic 
to the Gulf of St. Lawrence, I was not unprepared to enter 
upon a more particular investigation of the district to which 
my instructions referred, and the labours of the past season 
have fully confirmed opinions expressed in letters I bad the 
honor to address to your Excellency, previous to my appoint- 
ment to commence a general survey. 

The south-east side of New-Brunswick, or that part 
which reaches near the coast, extending from Shepody Bay 
in the County of Westmorland, to the American boundary 
line in the County of Charlotte, is occupied by an extensive 
and moderately elevated range of mountains, composed prin- 
cipally of granite, and other primary rocks. This range is 
situated at an average distance of fifteen miles from the shore . 
of the Baj of Fundy, and includes the highlands eastward of 
;the River Saint John. Westerly, it embraces Bald, Eagle, 
Douglas, Pleasant, and other mountains. The course of 
this mountainous district is from the south-west to the 
north-east, the general direction of all the principal forma- 
tions in North America* 

At the soutlxreastern bas^ of this elevated region, the 
slates and limestone of the transition series, and the sandstones 
and conglomerates of the secondary formations, are placed in 
their usual order of succession, wherever they have not been 
broken up, and buried by extensive eruptions of volcanic mat- 
ter. All these rocks have been penetrated tJy large and nu- 
merous dikes of trap, basalt, and pophyry, and the surface 
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of the country with all the islands in the Passamaquoddy Bay, 
exhibit the clearest evidences of having been tlW theatre of 
violent earthquakes, and intense volcanic action. 

The granite entering into the structure of this mountain 
chain, is also succeeded on its northern side by slate and 
greywacke; these bave been examined as far westerly as the 
Meductic Falls/'^ Then follow the rocks of the great coal 
'^ formation, which extends from the head of the Oromocto ri- 
/ ver in a north-east direction to Northumberland Straits, a 
distance of one hundred and twenty geographical miles. — 
This is one of the diameters of the New-Brunswick coal field, 
which ranks amongst the gr^test ever discovered. Only a 
limited portion of this coal region has yet been explored, Jjut 
in future examinations its boundaries will be defined, and its 
importance to the Province more perfectly explained. ^^^..^ 

Each of these formations, and the minerals tliey Contain, 
will be described in the order in which thev w«re examined, 
this general outline having been given to assist the memory. 

The transition and secondary rocks on the north-west 
side of the primary chain already mentioned, are placed in 
conformity to the order in which they are observed in England 
and other countries, and they do not appear to have suffered 
much by forces acting upon theia after the position of each for- 
mation had been fixed. Not so with the groups of strata situa- 
ted along the coast; after these bad been laid in their general 
situation and position as they are found elsewhere, they were 
displaced, the strata broken up and elevated, and both their 
chemical and mechanical characters changed by heat, and 
other agents applied under the most intense energy of sub- 
terranean power. 

Perhaps tp some, such declarations may appear to assume 
ioo much, and to have been drawn from theoretical views, 
rather than practical inferences ; but the circumstances justi- 
fy the most unequivocal mode of expression, and the facts un^ 
connected w^ any theory have been honestly and faithfully 
recorded. Whoever beholds the south-eastern side of the 
Province cannot fail to observe the lofty mountain, the ver- 
tical clifi^ the foaming cataract, the rude outline, and other 
sublime features of the district ; nor need be hesitate to attri- 
bute to the eaithquake and the volcano, the contrast between 
this and the.great coal region, where a more tranquil course 
of changes h4s.4Xiarked both the mineral, and agricultural 
character of the^untry. * 

It has beepfPserYjed by geologists, that the proximity of 
the sea is a njKessal^j^. condition of the existence and continu- 
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ance of volcanoes. If the intenst; beat of the cfater, and its 
overflowing*^ lava, are the results produced by water coming 
in contact with the bases of tiie metals, and a consequent che- 
mical reaction of all their united forces, it is readily explained 
why both ancient and modern volcanoes are formed upon the 
margins of oceans and seas; It may be remarked, notwith- 
standing, that in the great volcanic band of the Andes, some 
of the craters are placed at a great distance from the ocean, 
the presence of which, in these cases, does not seem to be ne-» 
cessary to produce the fiery deluge ever rushing from their 
lofty cones. But a sufficient supply of water may be placed 
in subterranean reservoirs to feed the hidden laboratory.— 
The trap rocks of Nova-Scotia and New-Brunswick, although 
by no means of recent origin, are placed along the shores, 
and the interior of the country bears not the marks of those 
violent eruptions which have taken place along the coasts. It 
is true there are none of those splendid operations now going 
forward in North America, and the inhabitants rest free from 
the terrors of the earth's furnace, and the dismay of the sul- 
phureous deluge ; but many rocks bear the clearest evidence 
that such phenomena have existed even here, and the shocka 
of earthqu^es felt from time to time, loudly proclaim that 
their causes are not altogether removed. 

To ascertain the limits of any of the formations of New- 
Brunswick is often extremely difficulty on account of the loose 
beds of detrittis frequently covering the rocks to considera-^ 
ble depth, and as muCh of the surface is still in a wilderness 
state, and rendered at some places almost impassable by de- 
cayed trees, and a thick growth of underbrush, much labour 
is required under these circumstances to collect such facts as 
are necessarv to describe the situation and position of the 
rocks beneath. If, therefore, any inaccuracies should appear 
in regard to distance, and the exact situation of particular 
minerals, they are such as could not be avoided under the 
circumstances, and they ai'e not such as can materially retard 
the progress of any practical object. 

It will be observed that my instructions directed me to 
commence the geological reconnoissance in that part of the 
Province which extends southward and westward from the 
River St. John to the Bay of Fundv, and the American boun- 
dary line on the St. Croix, incluaing the British Islands in 
Passamaquoddy Bay. This tract embraces tke County of 
Charlotte, and parts of other counties that intersect the river. 
The examinations were commenced on the coast and islands, 
and thence extended to the interior of the coujiitrv. 
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CHARLOTTE COVi^TlT. 



SAINT ANDREWS. 



Saint.Andrews is situated upon a peninsula on the east 
side of the mouth of the Scoodiac or St. Croix, which at its 
entrance is two miles wide* The peninsula is four miles long, 
and is composed of new red sandstone, covered with beds of^ 
day, gravel, sand, and marl. The sandstone also forms 
Navy Island at the entrance of the river, and extends in a 
westerly direction into the American State of Maine. The 
course of this formation is from the north-east to the south- 
west ; the general dip of the strata is to the south-east, at an 
angle of 15^ from the horizon ; but wherever the rocks are 
intersected by dikes of trap^ the angle is often much increa- 
sed. At several places this sandstone was observed to be 
underlaid by thin strata of conglomerate, which belong to 
the same formation. The upper strata of the rock is varie- 
gated in its colours^ Some of them are soft, marly, or slaty, 
resembling red shale; others are more compact, and will 
aiFord good freestones for building. These circumstances 
of tiiemselves distinguish the rock from the old red sand- 
stone, which is of an uniform dull brick red colour, and 
more coarse and granular in its texture. In an easterly di- 
rection this red marly group extends five miles from the town, 
and is met by rocki of an igneous character. The sand- 
stones of Aismrmation are composed of small particles of 
quartz mixed with mica, cemented generally with the oxides 
of iron. The streaks of difierent colours led the celebrated 
Werner to denominate the formation •* Bunter Sandsleifiy* 
variegated sandstone. Wherever the idea is abundant, thef 
rock becomes slaty, as the scaly particles of that mineral are . 
always placed with their larainie parallel to the l^es ^f stra- * 
tification. TUlk circumstance is also evidence that the rock . 
was formed by walnr, which, by its currents, always throwi 
down substances of eyery kind upon their broadest su^ces. 
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It has been remarked that the red marl group of ^Eng- 
land contains no organic remains, except the magnesian lime- 
stone which is associated with it. The members of this 
group appearing at Saint Andrews contain numerous relics 
of marine plants. Among iheni one was found resembling 
the Laminaria Saccharina, or comRK>n kelp, still growing 
abundantly along the coast. Scarcely an atom of the origi- 
nal plants can be said to remain, but the situations which they 
occupied after the materials of the rock had been deposited, 
have been filled up, and perfi^ct casts of the originals still 
mark the places where they ceased to live. 

Among the lower members of this group, the sandstones 
approach in their character thos^ of coal formations, and the 
charred remains of land plants were discovered among them. 
From this and other circumstances, it was hoped that some 
sure indications of coal would appear, especially as they 
would be matter of great importance in a part of the country 
where every circumstance connected widi the transportation 
of that mineral is very favourable. 

^ . In order to ascertain this point, it cost me much time 
and, labour to determine if these rocks were connected with 
the great coal field of the Province ; but sinefe my last visil 
to Saint Andrevirs, I have discovered that they are separated 
from the great coal district of the country by a distai^e of 
many miles, and the mountainous chain already described. 
It may, however, be probable that coal exists near Saint An- 
drews, but the difficultv of ascertaining its situation, is great 
under all the circumstances, and much capital might be lost 
before the facts necessary to successful mining could be 
known. 

. Thd conglomerate is made up of roupded mass^es of 
older rocks, firmly consolidated by calcareous and silicious 
particles. The strata resemble mortar, in which pebbles 
from the size of a walnut to that of an orange have been 
mixed. Each of these rocks have had tHeir strata intersected 
by nomerous and extensiye masses of tr^ rcick,*which fre- 
quently extend in parallel ridges to the distaince of several 
miles, and may be followed to the highlands situated north- 
wardly, from w^hich they branch oiFin all directions, decreas- 
ing in their alutude . accor-diog to the distance they depart 
from their parent mountain. 

At "Joe's Point," and near the ferry from Saint An- 
drews to Robbinstawn, there are two diket of trap, each 
about fifty yards wide, apd the elevation^lbey have produced 
is distinctly marked upon tiie surface*to a c«isiderable dis- 
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(anceJ . TJi^y are separated about a furlong by a coarse con-^. 
glomerate, which is overlaid by <H)6 of them in a remarkable, 
Bianner* . It appears the matter forming the dike having 
filed the cavity it now occupies, overflowed the opening, 
and now covers the rock through which it passed, to a dis^ 
tance of several hundred ^yard^*,^ This fact reminded me of 
baving seen the liquid lava pouring over the sides of the . 
volcano at St* Lucia. ,. '. 

The trap rocks of the " Point" contaio parrow veins of 
Calcareous spar ; in one of these veins, fk small qi^af^tity of 
the green carbonatf^ of copper was founds, bi;i.( during an acr- 
curate examinatiop of every rock near the place, no further 
indications of that mineral were observed. .Wherever the 
si^ndstone is found in cojitact with. the trap. rock,, it is filled 
with small empty cavitie% and.. re!|embl§s tbe cinders of an 
i/on foundry- ^But ^hen. these cavities, are found in . situa- 
tions where the air has not had free access, they are filled 
ijrith the carbonate of liine, and seipiopal, and the rock be- 
comes amygd^loidal. The empty cells are produced by the 
i:eady decomposition of the minerals contained in them, and 
wherever the volcanic rock meets the sandstoi^e, amygdaloid 
is generally formed — a fact also observed in , Npva-Scoti% 
and in England* It appears that the .cellular, structure of 
I{iv% and scoria, arises from the pi^ence of, air, when those 
volcanic productioni^ are. in, a liquid stat?,. and not froip 
simall coUectiops of gases, as some^ have supposed. These 
openings have evidently been ^firlled by mineral infiltrationp 
after the {ejected matter had become co^isolidated. 

. .Four, miles northward and eastward of Saint Andrews, 
the Chawcook mouptain »ses near .the entrance of a river,' 
and the f^it^qf a lake, bearing the same name^ The most 
prominent part of this mojuntain is 580 feet, trigonometrical 
ipeasuremept^ above the level of the sea. It is composed al-, 
together of trap rock, and marks the boundary of the sand- 
stone which lies along its base, forming a wide^ level, and 
■ ^rttle plainj'Vith a harbour on each side, and a beautiful 
toWn at its extremity. . Erom iu. sumniit, thi^ pretty view, 
Mooscy Deer, and. several other Islands, s^pttered in Pa^sa- 
m^aquoddy Bay, RobUnstbwQ, and other villages of Maine,' 
Saint Stephens, and the winding S^int Crojx, afford a wide," 
vdried, and pleasing landscape. In a northerly direction,; 
the -volcanic rocks are piled in naked mural precipices, which^ 
appear to hayp burst through the red piarly .gioup, and^ 
'Carried its broken' strata even to the pinnaci|s of the high«^t 
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The soil in the neighbourhood of Saint Andrews Is tefy 
fertile, wherever it has been derived from the decomporition 
of the sandstone ; the beds of day and gravel are less pro^ 
doctive, and would be' much improved by the applicatimi 0f 
marl or lime. The former substance having been found here,^ 
will be particularly described when the tertiary deposits are 
brought under consideration. But it would not be just to 
proc^ farther before noticing the existenee and usefulness- 
of a Geological Society, formed in the town* This society 
embraces a number of the most respectaUe and scienti& 
gflHiemen of the county. Already a considerable number of 
specimens have been collected, ana some of the members are 
making rapid advances in geological science; To thetn I am 
much indebted for assistance and information, and it is ar- 
dently hoped their labours may be as gratifying to themselves^ 
as they must ultimately prover useful to that portion of the 
the Ffovince. 

Advancing up the Scoodiac, the conglomerate with thitp 
strata of sandstone were observed to occupy the shore, to the 
distance of five miles. Both of these rocks are perforated at 
many pcmits by the dikes of trap or hornblende rock, which^ 
by the heat evolved during their ascent, have rendered the 
fonner r'emarkabhr compact and flinty, and changed the lat-^ 
ter into an imjperteet kind of jasper. Ilia trap wen piedo- 
niinates, and finally passes into syenite* 

At Johnston's Cove, four miles from St Andrews, there 
is a valuable deposit of marl, similar to that previously dis^ 
covered at Simpson's Cove, and afterwards at a number of 
places in the County, and on the American side of the line. 
At the former situation, it appears on the north side of the 
ereek, and occupies a considerable tract* The bank where 
it may be most readily procured and transported, is about 
ibirty feet above high water mark, and presents the fdilowiog 
sections : 

No. '* Feet. 

!• Vegetable soil, ••^•••^•••^.••••••••)i*.%*..«« •! 

2. Sand and gravel, ••••••••••• •••••••• & 

S. Fine blue argillaceous marl, containing decom-1 ^ 

posed sbelS and marine plants, ••••••• j 

4t. Lead coloured ditto, containing dittq,... •• -9 

The nppe'r strlitum of this marl may be considered of 
toe best qualitj^ as it contains a greater quantity of the car- 
bonate of lime than the stratum beneath. 
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At Sand Point a thick bed of diluvial debris a>vers the 
rocks, and forms a sloping bank on the side of the river^ fifty 
feet high. A large quantity of the yellow oxide of iron is 
mixed with the sand, and at one spot is sufficient in quantity 
to be worked for ochre. Several pieces of pitchy iron ore 
were dug out from among the oxide from which they had 
been formed ; — the sand and pebbles are often cemented 
together by this mineral, and a perfect ^pglomerate b the 
result. 

Between this place and the mouth of the Warwig river, 
the trap becomes syenitic In some Instances the horm)leiide 
predominates, m others the feldspar is most abundant, and 
often these two minerals are so united as to form a beautiful 
material for building purposes. Similar rocks appear on the 
American side of the river, and from being.coated with the red 
oxide of iron, have been mistaken for red standsione. Their 
decomposition is extremely slow, but from the potash con- 
tained in them some of the valleys are rendered very fertile. 

Notwithstanding these two varieties of what might be 
considered the same rock, insensibly pass into each^otber, and 
partake of characters common to both, their line of junction 
seems to be distinctly marked by a narrow valley placed be* 
twee^ them, and which may be seen extending into the hills 
eight miles above the mouth of the river. 

The whole face of the country here is covered with cone 
shaped hills, many of which are entirely bald and barren ; 
some are partially covered with a scanty growth of birch, and 
pines killed by the firts that destroyed the forest many years 
ago. The scenery is peculiar, and wherever the soil is deep 
enough for the plough, or en beds of sand, clay, and graved 
there are good farms. . 

The river to this distance will average a mile and a quar* 
ter in width, and although the tide rises thirty feet,..the cur<- 
rent is not so rapid as in many parts of the Bay of Fundy. 
It was at the mouth of the Warwig River that 1 first disco* 
vered the marl deposited at the head of a small indentation 
called Simpson's Cove, which has been formed in consequence 
of the marl being more readily washed away than the syeni- 
tic rock on each of its sides. This deposit of marl reaches 
across a small point, and extends twelve feet above high water 
mark, where it is covered by a thin bed of diluvium. It con- 
tains the remains of shells and plants like those already no* 
ticed. , . 

It will be unnecessary in this Report io give,^ particu^ 
lar description of every siUi^tion where the xnarl is found. 



20 

J3Ut I shall endeavour to supply such details of its characters 
and properties as may be sufficient to ^uide those who are 
'desirous to obtain the benefits of its fertilizing qualities. At 
the before-mentioned situations it is seen under its most com- 
noh circumstances, and therefore a particular account of it, 
AS it appears at either of those places, will be sufficient for any 
practicable object. ' The tertiary deposit containing the marl 
;v^as also observed aft tli^ heftd of Oak Bay, and at St. Stephens, 
where it is often perforated in (Jigging w^lls, ^nd in general 
liiay be known by tne shells it con tains. ' These shells are, 
however, oflen mixed in the clay stratum, and therefore the 
test of acids is required to distinguish one frbm the other. — 
On the peninsula df Baiht Andrews the marly stratum also 
appears on the farm of Mr. Walton; the upper layer is ex- 
posed, and although it is rather above its ordinary level, by 
opening the deposit to the depth of ten feet, the best kind may 
be procured. It was oBServW ih the interior of the country, 
and at some future day will be found very useful when culti- 
vation is extended farther into the' wilderness. 

I also had^he pleasure of discovering this valuable sub^ 
stance in the State of Maine. ' At the Ltibe6 Plaster Mills ft 
has been intersected by a deep canal, ' and from this single 
circumstance a knowledge has been gained, which has rtsirited 
in the discovery of other deposits in that neighbourhood, and 
along the American side of the Scoodiac. Subsequently, the 
formation' has been followed eastwardly to Saint John, but a 
perfect account of its whole range cannot be given until far- 
ther examinations are made. 

The great difficulty some have found to account for what 
they supposed to be a change of level in the country is now 
removed, for a$ two of the species of shells found in the marl 
•^ are extinct in these latitudes, it is evident the formation be- 
IdMttow era remote, and very different from the present. 
Indeed the occurrence of the beds 6f diluvial detritus covering 
the clay, marl, shells, &c. and evidently thrown upon them 
by e current of water which has overspread the whole coun- 
tiy, is atnple testimony that those shells do not belong to any 
recent period. . 

/- The appearance of clam, muscle, and scollop shells, like 
those liow found upon our shores, in situations remote from 
the sea, and elevated far above the reach of the highest tides, 
must produce astonishment in the mind of the tyro in gedogy: 
But such dbenomena are connected with a series of events 
that have effected the crust of the earth, and can in some mea- 
sm^e be explained by changes still going forward on its surface. 
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It may belaid down as a general role, that marl is y&eftii 
^s a manure, in proportion to the quantity of lime and potash 
It contains ; and therefore the farmer, by applying acids as a 
test, can discover the richest kinds without the aid of experi- 
ence. But it should be observed, that, although the lime and 
potash may be present^ the mixture may contain other ingre- 
dients deleterious to vegetation, or such as will neutralize the 
good effects of the alkali upon the soil. 

The most common chemical compounds found in marl, 
destructive to the growth of (Plants, are sulphateof iron (cop- 
peras) and the sulphates of atumine and potash (alum). These 
Irom their astringent properties often render soil, otherwise 
fertile, perfectly barren ; therefore in employing this kiad of 
manure, that variety m^st always be avoided which ec^tains 
these salts, unless their effects can be prevented by other 
agents. 

The earth.is not rendered fruitful by any single substance; 
it is by the admixture of different chemical agents the growth 
of plants is best promoted. Even on a small farm several 
varieties of soil will be found ; one of these may require a 
greater, and another a lesser quantity of lime, while a third 
would be improved by a dressing of sand. It is only by pur«> 
suing the science of Agripplture, and by careful observation 
thai the agriculturist can arrive at such a knowledge as will 
enable him to turn the torpid barren plain into a fertile field, 
and the sullen bog i^io q luxuriant meadow. 

At several places in the County Qf jCbjirlptte, the marl 
is much injured by tne cppperas and alui^i it pontains. For 
an instance, at Johnson's Cove the stratum is covered by a 
thin bed of sand containing the oxides of iron. These ox- 
ides have descended by filtration intp the uppef* portion of 
the marl beneath, where they may be seen filling narrow seams 
and often occupying the places and impressions of the fossil, 
shells, now decomposed and removed* This part of the stra- 
tum would be injurious to the soil, unles)^ its'as'tpngent pro- 
perties were overcome. When the sulphate of iron, and alum 
are present, they will be known by a white, o|* yellowish white 
efflorescence coating the marl, and by a sweetish and highly 
astringent taste. ' 

Again, the upper marl stratum contains a considerable 
quantity ot fine green sand, which renders it more applica- 
ble to stiff clay, than the lower stratum, which is better 
adapted to sandy tracts. These rem^irks will apply to that 
substance, wherever it may be found ; and it is to be hoped 
that farmers will direct their enquiries to this subject, and 
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rather than use the astringent variety, and consequently in- 
jure t^e character of the whole formation, they will appiv the 
best kindS) and reap the advantage it is capable of giving 
to their lands. The quantity to be applied to each acre, 
must ever be regulated by its strength, and the nature of the 
soil, for it is impossible to give definite rules where circum- 
stances are so various. 

Many experiments have been made to correct the nox- 
ious effects of spurious marl, and some of them have been 
extremely suiccessfuL By exposing a quantity spread in flat 
he^ps to the air, rains, and winter of one year, the cppperas 
and alum will be dissolved and carried off, while the calca- 
reous and silicious particles will remain, and thus the mass 
will become purified. In England, coniposts are made, by 
which the astringent principle is neutralized. Professor Ro- 
gers, of Pennsylvania, has recommended the application of 
a small quantity of freshly bwned lime^ which is capable of 
decomposing the sulphate of iron and alumine, and produ- 
cing the sulphate of lime, (gypsum,) a very useful manure. 
This method is well worthy a fair trial, but may not be ne- 
cessary in the County of Charlotte^ where pure marl can be 
obtained. 

The following are tlie results of an analysis of marl ta- 
ken from the upl^er sandy stratum* at Johnson's Cove : 

Silicia. 47. 40 

Protoxide of Iron... 20. ' 10 

Lime.. ••. 6. 45 

• AXxxmm^i (clay) 12. 40 

Potash 8. 20 

Water.......... 4. * 

98. 35 in 100 parts. 

The lower stratum yielded a greater quantity of alumina, and 
lime, and a lesser amount of sand. The fertilizing effects of 
these deposits depend upon the proportions of lime and pot- 
ash contained in them; for it must be observed that the 
latter is a most useful substance in the soil, when it is un- 
combtned with sulphur. 

It is necessary to distinguish these deposits from beds 
of clay associated with them. The remains of shells and de- 
cayed plants frequently appear in the argillaceous stratum 
which yields the odour of marsh mud, in consequence of the 
decomposition of the vegetable matter it contains. 
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The objects of this report would ribf ho, promoted hf 
taking a wider range in this part of the sobject, nor is it ne- 
cessary, if the inhabitants will take the pains to apply to their 
lands those stores of manure which have hitherto been passed 
by unheeded. In Great^Britain, France^ and Gerfeiany^ 
marl is considered of vast importance, .and its lasting and 
beneficial effects upon agriculture haye been fairly tested. 
In the United estates, land which formerly sold for two do!-' 
lars and a half per acre, has increased in value to thirty-seveB' 
dollars per acre, from the discovery and applicadon of marlw 
In the County of Charlotte, its discovery must be hailed 
with satisfaction, and time alone can shew the greatness of 
the prize obtained. It eannot fail to be an object ot much 
importance to this part of the Province, for it will supply the 
place of lime, which has not been found nearer than L'Etanff* 

I proceeded along the east side of Oak Bay, occasionally 
making an excursion into the interior a sliort distance. 
Granite, syenite, and trap, are the prevailing rocks. These 
often pass imperceptibly into each other^ and have their 
component parts so mixed, that it is frequently impossible to 
draw a line of distinction between them, l^ear the mouth 
of the Warwig, and belonging to the moimtainons chain aU 
ready noticed, the granite appears; and although in general 
most of its varieties .are too coarse to be used in architecture^ 
on the property of John Wilson, Esquire, I discovered a 
beautiful kind, and if the quantity should be fpund sufficient^ 
an Excellent quarry might be opened, whieb, from its prox- 
imity to the sea and river, would afford every facility required 
for the ready transportation of its contents. This «:^ck, in^ 
stead of micay contains hornblende, united with feldspar, and 
quartz, which are very pure, and white, and equally dissemi- 
nated in small crystals. The quarry will be opened nexf 
spring, and considerable advantage may be expected to arise 
from its discovery, as heretofore the granite used at Saint 
Andrews, has been imported from the United States^ at a 
great expense ; while it is now known that a more beautiful 
variety of that rock is placed but a short distance fram the 
towif. 

At Connick's mills, three miles up the Warwig, grey- 
waeke and greywacke slate were found, 'meeting the granite. 
The schistose rocks contain much snlphuret of iron, whichy 
by being exposed to the atmosphere, decomposes, and covers 
them with the brown oxide. Near the mill, there is a con- 
siderable vein of iron pyrites ; this, from its peculiar roetallie 
lustre, had been mistaken for gold. It is^carcely necessary 
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id ddd, tliat- it. contains none of that valuable nfietal, And is 
of no practical importance. A large granitic slab, placed a^ 
tbd door of Mr. Connick, contains large crystals of feldspar, 
schorl, and garnet. The same minerals were seen in a Iarg& 
boiiMer,' by the side of the turnpike. At Bartlett's Pond, 
there list a considerable formation of reddish silicious rock, 
containing transparent crystals of quartz. A chain of small 
Jakes holdis t communication between this place and Cham- 
cook, a sffot remarkable for its romantic scenery and volcanic 
character. 

. MoVe .certain proofs cannot be required of a mighty 
ifiish of waters having passed oyer the country from uor^i to 
liouth,' than is afforded by the talus on the sputfae]*n side of 
illmpst every eminence in this part pf the Province. This 
fact is admirably displayed at Sand Point, and a small Island 
at the head of Oak ,Bay, where the diluvi&l debris is ooUected 
on the side of a mass of rock, jupwards o£ sixty feet higH. 
Circumstances of this, kind, I Aq not re^llect to have seen 
noticed by others, ftn.d they wil} therefore be referred to here- ' 
after. At the extremity of thjs Bay,,, and five miles from 
its mouth, the, shore « slopes, gradually down to the. beach. 
Brickm are here made,-^but from tb^ clay being connected 
with the milrl stratum, containing lime, they often crumble 
down, When exposed to the. air and wa,ter. Before the clay 
is used foi' this .purpose, it sbpi^ld be.carefully examined, ana 
that kind should be avoided' which conuins shells, for these^ 
by being- biirnt, are converted into quicklime — will slake, 
and destroy the bricks^ ' . 

On' thie south , side of the Bay, several dikes of hori^^' 
blende robk i^r^re observed, penetrating distorted. strata of th^ 
greywacke and gxeywacke slate, The^e. rocks have suffered 
remarkable chaiiges by the heat applied from beneath during 
the filling of the dikes, and the sulphur, being subUiped, has 
united with the iron, and fprmed the suiphpret of that meta|, 
or iron pyrites. AX onle places the grey wacke' con Cains a large 
portion of tha decomposable, variety of that tQineral.. - This 
iSl the hepatic pyrites of Phillips — fFfh: sulfkre ippigene.J 
The oxygen of the atmosphere unites with the sulphur, and 
forms sulphuHc acid. This combines with the iron, and 
produces the sulphate of iron, (copperas,) which might be 
ihanufactured on the spot, without much expense. At Oak 
Point, the granite rises to considerable height, and quarries 
might be opened within a hundred yards of the shore. Ti^e 
j^ock will supply pieces of large dimensions, but its crystals 
are too large irv general tb admit of ornainental work^ 



SAINT STEPHENjS 

, .At Saint Stephens, on the British side» and at Calais^ 
oil the American side of the river, there is a variety of 
syenite^* which at several places was seen alternating with the 
gr^ywacke, and forming the narrow gorge where the river 
pa&9es« At Mill Town, there is a considerable vein of the 
pyrites. It was covered by the freshet at the time of my visits 
tmt a specimen, from tlie vein was examined, and its charao* 
ters fully recognised. Both of the above rocks contain large 
quantities of this mineral, which, by the action of the air^ is 
converted . into the oxides of iron. At several plac^s» and 
eq>ecially on the farm of Mr. Marks, the syenite decomposes 
rapidly, and a great quantity of these oxides are mixed in the 
soil. Large spongy pieces are seen upon the surface, having 
received their porous structure from the decomposition of the 
crystals of hornblende and feldspar. The soil is rendered 
almost barren, and vegetation is destroyed by the water rising 
from these natural laboratorjes. The oxides are carried by the 
rains upon the lower grounds, and bog iron ore is constantly 
accumul^ing. This ore mlcht be collected and .worked, if 
the quantity be sufficient, a Tact I had not the m(Mtns to as* 
certain. 

Upon the farm of Mr. William Porter, four and a 
li^lf miles northward of Saint Stephens, there is a stratum 
df graphite, (plumbago,) or blacSii lead, situated, between 
papendicolar strata of the scliistose rock. This stratum 
had been opened, and was supposed to be edal. I was una- 
ble, to examine its thickness, as the excavation was filled 
with water. The deotaihd for this mineral is not adequate (o 
its supplies. Besides being employed in the manufrcture of 
Qrayons and lead pencils,' it^ i» very usefbl in diminishing^ the 
firiction of wooden machihery, and its powder prevetits iron 
from rust. Not far from the above farm, limestone was sup- 
posed to exist; the i^ock was, however, found to be grey- 
wacke, which occasionally contains beautiful crystals df. lim- 
pid quartJB. The sulphuret of molybdena, a rare mineral, 
#a8 found here, embi*aced by a mass gneiss., 

Although the tertiary deposits in the neighbonrhood of 
l^aint Stephens are much like those before mentioned^ the 
maHy strata were not found, hotwithstaoding they may be 
discoveredby the examinations of the inhabitants. Instead of 
the argillaceous marl, beds of blue daj, containing the re- 
fldain^ of the mya, my tilus,, and pccten, are spresad over cpn-r. 
siderable tracts, and are frequently covered with thin beds o? 

D 
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ftffinrial saind. The clay exhales the odour of mar^he^ 
newly formed by the sea. The soil is of two kinds — the 
sandy, and the stiff clay :' both would be improved by using 
}ime| or marl, ibr manure. 

Saint Stephens possesses a mineral spring of no ordinary 
medicinal powers. Near the churcbvand on the propcrtjicn 
Mr. Porter^ a small stream issues -from the earth, and coih 
tributes to the supply of ss brook, crossing the street. The 
water is very clear — has a weak fetid smell, and ufipleasant 
taste, when first taken into the mouth. I could not bate an 
opportunity to examine this water, imtil several weeks after 
it had been taken from the spring, and therefore the foUow* 
ing analysis may not be correct^ as new combinations may 
have taken place during that time. The analysis was n^ 
|>eated three times with nearly the same results. 

In each wine pint-— 

Sulphuretted hydro^n ^ 4. 5 etib. in.- 

Sulphate cf Soda. •••• 5. 4 grains. 

Lime....; r •■ 2. 5 — 

Muriate of Soda 6. .. — 

Oxide of Iron •••• ••4 — 

The sulphuretted hydrogen reddens the infusion of lit«- 
ttus, and precipitates tw nitrate of silver black. The sul-*^ 
^hate of lime was detected by evaporating a pint of the water" 
down to four ounces, a precipate of the sulphate of lime fbrm-^ 
cd, which was soluble in four hundred parts of water ; and 
the solution a&rded a precipitate witb oxalic acid, carbcmate' 
magnesia and alcohol. 

The aperient effects of this spring are very manifest, amt 
i&key evidently arise from the sulphate and muriate of sodA 
contained in the waten From the above, it will therefore ap- 
pear that it is ndt inferior in its medicinal powers to many of 
those in England and France. Admitting that the good e& 
fects of watering places are in part produced by a change of 
air, amusement, and scenery. Saint Stephens is pleasantly 
Ifituated, with a fine surrounding country, and wiU evidently 
kiereafter become a place of considerable notoriety. 

There is also another mineral spring at Oak Bay. Its 
properties appear to be similar to that first noticed, but in 
consequence of my engagements at the time when the water 
from it was received, I am iKiable to give its analysis in tiie 
fvesent reports 
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THE ISLANDS IN PASSAMAQUODDY BAY. 

Having procured a boat and good pilots, I proceeded to 
tnaike an examination of the numerous islands in the Passa- 
maquoddy Bay. It wiil be seen by reference to a map of the 
Province) that Beer Island is stretched across the Bay of 
Samt Andrews in a north-east and south-west direction* 
The Scoodiac empties between the south-west part of the 
inland and the American shore, while the waters of the Dig- 
deguash and Magaguadavic are discharged into the sea 
throught^'O openings, bet weeti its north-east point and the 
zttainlyftnd of New-BrniiswicL The largest <k these passa* 

¥3s is called " Big La Tete," and tbe lesser " Little La Tete/' 
be island obstructs the ready exit of the waters from the 
rivers, and the tide rushes through these passages with great 
rapidity* occasioning eddies which frequently perplex the best 
pilots. 

On each side of " Little La Tete,^' a coarse red syenitic 
trap» occasionally covered with detached portions of conglo- 
nif$rat^ and sandstone were observed. The small islands and 
rocVs situated in and near the^e passages are composed of the 
same rocks^ into which numerous dikes of the trap have been 
introduced. L'Etang, or Frye's. Island, is valuable on ao* 
count of being pla^d within the range of the limestc^e for- 
n^onthat extends in a nortbreast direction from the Coun* 
ty^ Charlotte to St. John. The limestone is continuous 
from one of its sides to the other, and is advantageously si- 
tuated fpr being cakined and exported. A quarry has been 
opened* and a kiln erected by Dr. Frye, of St Andrews. — 
Fuel is abundant, and excellent lime might be sufitplied, and 
readily shipped upon a lai^e scale. The same remark will 
apply io the quarries on the west side of L'Etang harbour, 
owned by Mr. Califf, who is employed in the business, and 
supplies the isiettlements along the coast. An excellent qua- 
lity of marble was seen oq the western part of the island, but 
the rock afipears to have been too much fractured to supply 
large slabs. It is highly crystalline, and will bear a fine polish. 
The limestone has been deposited between strata of grey- 
wacke, and grey wacke slate, but the introduction of trappean 
matter from beneath has effected great changes in the com- 
posi^U and position of each formation, and so altered the 
situation of the strata that it is impossible to ascertain their, 
tritie ifliclinatioo. A few small veins of serpentine were obser- 
vfldj and ^there are numerous veins of quartz intermixed with 
nodular jnasses of dark green chlorite, axtending through the 
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f ocki in all directions. The limestone contains a fein of milky 
quartz two feet thick ; the sulphuret of iron is common, and 
fl|)pears under drcumslances like those already menUon'ed. 

In order to avoid uninteresting details respecting ihm 
geographical situation of, and the peculiar circumstances con- 
nected with dikes and ridges of trap rock, a particular not)pe 
of them is deferred until they can be embraced in one general 
view, for they' are too numerous to receive particular cuiscrip^ 
tion, unless they should appear to be connected with fiicts of 
s6me pifactical importance. 

A number of small islands at the entrance of UEtuig 
Harbour were next examined. Many of them still remaiti 
without being distinguished by names. They offer but littl^ 
Variety in their structure, having been fixed in their present 
situations and composed of the same materials as other high 
lands to which I shall often have occasion to refer. Conglo* 
merate and detached pieces of new red sandstone, interlaced 
with dikes, is th^ prevailing character of tliese isolated rocks, 
which were not found to possess any minerals of importance; 

The White Horse is a rude mass of trap, situated about 
four miles from L'Etang harbour ;' it rises abiii^ptly from the 
fcea to the height of one hundred and fUly feet, and is so per- 
pendicular that the largest shipsf in calm weather might lie at 
Its sides as at a wharf. This rock has been rent asunder by 
some sudden force. A deep chasm, called ** Stvx," and tm 
depressions on the surface* where caves have fallen in, point 
out-how much it has suffered by powerful causes. Not a tree 
has ever taken root here, notwithstanding the Island is co* 
vered with ^at, and other decayed vegetable matter, to the 
depth of four feet The table land on its summit Contains 
about four acres. This is yearly covered with a fine growth 
of wild grass, which is mowed and carried away by the peo? 
pie of the inhabited islands. The sea-pigeon and other wild 
ducks breed here, but their eggs are procured with di£BcuIty 
and danger, as they always seek seclcrsion in the sides of the 
steepest cliffs. During a gale, the little island presents a 
sublime spectacle. The sea, instead of breaking upon tlM^ 
ordinary inclined plane of the shore, is thrown headlong 
against the vertical rock, and, trembling undef the furious 
lalh, the island is almost buried beneath the spray. 

The Wolves, six islands of inconsiderable magnitude, 
art situated at; a distance pf about ten miles from the coast. 
These are well known to ^t mariner, for having been the 
scene of many shipwrecks. They are composed of trap and 
Gonglomerate-^situated very unfavorably for the navigation 
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q( ihe coftst) and are under the dominion of a poor but hos^ 
pitable fisherman and his fimiily. 

White, Spruce, Green, Cherry, and Casoo Bay Islands, 
and Pope's Folly, are formed of coarse conglomerate. Sandy 
Island has a beautiful beaeh of fine sand, whence Its name. 
Indian Island is a beautiful spot, and consists principally of 
altered slate. Jouett-s Island contains abo.ut four aeres of 
soil, resting on conglomerate. Its coipfortable mansion is 
the residence of Captain Moses, uqw an officer of Her Ma- 
jesty's Customs. I have been thus brief in the description 
of these places, as they were not found to {)Oss€ss any mine- 
rals, or quarries of any practical talue* 

DEER ISLAND- 

Deer Island is not less than twplve iniles long, and will 
average about three in breadth. Its south side presents a chain 
of low hills, composed of trap rock and broken slate. These 
Kills are scattered over an inclined pbiie, extending to the 
shore, which is singularly indented, and occasionally occu- 
pied by beds of sand and gravel. Sometimes projecting 
masses of rock extend into the sea, afibrding fine harbours 
for boats and other small craft* This side of the island is 
also sheltered by a great number of smaller islands, scattered 
along the shore; Many of tiie hills are naked; otheirs, and 
the valleys, are covered with a light growth of birch and 
spruce. Not a few inducements are oflfered for the inhabi- 
tants to cultivate the soil, and a number of fine (arms have 
been cleared; but as fishing is supposed to be the most pro- 
fitable employment, they have been much n^lected* I had 
hoped to meet the limestone formation somewhere along this 
shore, but was unsuccessful. The distance to L'Etang, 
however, is not great, and lime may be readily procured to 
fertilize the soil, now requiring its apfdication. At a num- 
ber of plades, deep grooves appear to have been cut through 
the rocks, atid extend from one side of the island to the 
other. As these places are worn down s,mootfa, and marked 
with diluvial scratches, there can tie but little doubc that 
those grooves were produced by a current of water, that has 
rushjea over the surface. Near the ** Little La Tete,'* there 
are two remarkable eminences, which add much to the natu- 
ral beauty of the Atrroundtng landscape. The north-west 
side of the island is abrupt The rocks at several places 
contain narrow veins of itiaga^ic iron or^, but none m suf- 
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ficiefii thickness tp affard a pvoAiobh supply of that mioaraL 
The precipitous character pf its northern side, has arisen 
from the greater eleration always attained by the ^^ intrusive 
rocks" than those which owe their existence to more tranquil 
causes ; and although the slate, conglomerate, and sandstone 
cover the tops of the highest hills in some instances, their 
altitude can always be accounted for by the fact, thai they 
have been uplifted by forces applied from beneath. Vast 
masses of greenstone may be seen supporting the strata rent 
asunder and sloping down their sides. At a few places, 
toadstone and amygdaloid were noticed^ occupying lower 
situations. The latter 6ften contains in its v€^cles calca- 
reous spar, and more seldom zeolite. These are thinly co- 
vered with light green chhorite ; veins of white< quartz, and a 
kind of hornstone or chert ^pear very frequently. 

CAMPO BELLO. 

Campo Bello is upwards of eight miles long, and will 
average two miles in b/eadth. Its longest diameter is from 
north to south, and whether considered on account of Us fine 
harbours, fisheries, or timber, is extremely valuable. The 
rocks, from Ijiarbour Dq Lute to pid friar's Head, are 
slates* through which large n>iisses of trap are protrude<^ 
and elevated to form, a number of conical hills or angular, 
prominencies, seen scattered over the surface. The changes 
effected in the slate, where the trap has been forced through* 
are very remarkable, and the rocks are so much fractured 
and thrown out of place, that no satisfactory account could 
be taken, pf their d^p. At thoser places vi^here the trap and 
slate are in immediate contact, the changes produced by heat 
on the latter^^ are lingular and interesting, and sufficient op- 
portunities are afforded 4o observe those changes from the 
highest to the lowest of their several degrees. Wherever 
they are found in juxta-position, and the trap h^s any consi-* 
derable dimensions, the slate is converted into novaculite, 
whetslate, or Turkey stone* Just as a departure is made, 
from a dike, so the effects of the heat which attended its 
eruption are seen to decrease, until the slate assumes its true 
argillaceous character. When the dike is narrow, or spcb 
as might be called a mere vein, these effects are scarcely dis- 
ournable, as the^ accompanying heat of only a small jKH'tion 
of the once melted matter, was insufiicient to produce the 
changes effected by greater eruptions. 
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The novaculite readily breaks into snmll rhoinfx>idflJ 
fragments : larger pieces can, however, be procored by t€* 
moving the exposed part of the rocks, and will be found 
equal in quality to any of the Imported oilstones. At Friar's 
Bay, and in the bank immediately below the village of 
Welchpool, there are several narrow veins of lead ore. 
This ore, which is called galenm or the sulphuret of lead, ia 
contained and mixed tn vdms of quartz and calcareous spar. 
The largest vein, forming the matrix of the ore, is twenty 
inches wide, and has two veins of smaller dimensions* By 
ascending the bank, which is about twenty-five feet above 
high water mark, I discovered that the quantity of ore was 
much increased, but instead of the galena^ the whole width 
of the vein is occopied by the sulphuret of iron. As the 
beach is covered with loose sand and bioken masses of rock, 
I could not ascertain at what rate the lead ore increased in 
its descent, and I regret that I had not the means of ascer^ 
taining, by a deeper examination, what hopes^this spot offers 
lor opening a mine. There is another vein #f the galena at 
the head of Harbour De Lute. It occurs here, unaccompa- 
nied by the quartz, and carbonate of time. It is only four 
inches wide, but of an excellent quality. 

There can be no doubt that this ore i» connected with se-^ 
teral veins, discovered but a few years ago, on the east side 
of South Bay« and within eight miles of Lubec. I bad pre- 
viously visited that place, at the request of one of the pro^ 
prietors, and am of the opinion that, by a judicious explora-< 
tion, the ore might be found in sufficient quantities to repay 
the expense of mining. A small sum ot money, properly 
applied in seeking the lead ore at Campo Bello, might ber 
amply repaid by new disooveties. 

These veins of the sulphuret of lead were evidently pro^- 
duced by the heat attending the elevation of tAe trap rocks^ 
with which, there cati be oo doubt, they arte contempora-- 
neousv The same remark will apply to the sulphuret of 
iron, always found most abundantly near a dike. The lead ^ 
and iron must have e:<isted previously in the slate, where they \ 
were eombined with- other minerals ^ but when Aey were suIjm- 
mitted to intense beat, they united with the sulphur, which 
aided their fusion and fluidity. If it be remarked that these' 
l>re8 are found filling veins in the trap, which is of later on'w 
gin than the slate, the fact is by no means weakened, for 
veins and dikes of that rock, often found crossing and enter- 
ing into each other, shew that it is of difierent ages, and was 
thrown upwards at separate periods An empty fiestire itf 
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th^ pfe^exUting (rap, .would be as readily injected with me- 
taliferous matter, a$ one left open in the slate* 
. ' From Hartiour.De Lute to Head Harbour,' the horn^ 
biende rock is most abundantl' At the harbour, and i^eat 
the iig})t-house, the altered slate appears again. It is filled 
witl^ the sulphuret of iron,, which, from lis decomposition, 
covers the rocks with the .sufejiate of. that metal, aud«thus 
an exc^lent opportunity is afforded for the manufacture of 
alum and copperas. . The slate on th^ east side of the island 
exhibits the same chl^racter, nod has been distorted by the 
same causes Referred to in describing the west side. The 
honeslate is abund^ntrbut, besides these, I discovered four 
enormous dikes of porphyry, cutting through the slate al 
right angles in spme instances, and passiHg between the 
strata in others. Ope of , these dikes will be seen on each 
side ofJSchooner Cove, and another appears at Liberty Pointy 
but the most remarkjftble of the four js at West Quoddy, and 
almost opposite the lightbou«»e, on the American side of the 
Jine. Here the porphyry cuts the slate at right angles, while 
near it there is a high cliff of trap,, which interrupts tl>e slate 
9gain» A drawing was taken of this remarkable spot, but I 
have been unable to have it engraved for the present report. 

The whole ofi the eastern shore is bold and lofty. — 
Frightful needle-shaped cliffs, apd s^h^Iving masses of slate, 
descend into. the sea so perpendicularly, that, in foggy wea- 
ther, vessels might be thrown by the waves against the cliffs, 
before any danger would b'e apprehended. Instead of the 
overhanging precrpiee, the west side of Campo Bello has a 
gentle slope towards the shore, where the inhabitattts ha>e 
uiade a considerable pjt^ress in agriculture. Friar's Head 
is a considerable cliff on the «outh side of the harbour at 
Welchpool. It has a detached mass of trap placed at its 
front, named^the *^ Old Friat;" but the imagination mu($t 
be very active to recognise any resemblance between this 
conical rock and any monastic functionary. The island hi 
owned by Captain Owen, B. N., who resides at WelchpooL 
[ West Quoddy light, on the American shore, stands on 
a low cliff, fietween Lubec and Campo Bello, the tide inins 
with great rapidity; and as the channel, at low tide, has 
scarcely two feet of water, lind contains a number. of danger- 
Qus rocks, the navigation is almost impracticable, except all 
high water. . . _•- »• 

At all the islands, peat is abundant', and frequently, co^^ 
x^ts the rocks, even at places where it is exposed to the waves. 
There ate also large collecttoi>s of clam shells in the harbotif^i 
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And creeksy wfaerd thej are often covered by the soil. They 
are always found at the Mcient haunts of the Indians, 
who, before the discovery of the country by the whiter made 
the "clam" a principal article of diet in times of scarcity. 

It is impossible to conceive a more interesting sight than 
is presented in the Bay during the summer season. Boats 
and vessels becalmed, and carried away by the tide, are at one 
instant hidden by the blackened rock, or the green foliage of 
some little island. At another, they glide from behind the 
cyrtain, and appear struggling with the overwhelming cur- 
rent. Often several hundreds of boats huddled together, and 
practicing a deadly deception on the haddock and cod, from 
a signal given by the tide, draw up their anchors, and hasten 
to the shore. The silence of evening is broken *by the sound 
of the Indian's gun, levelled with deadly aim at the rising por- 
poise. The hollow sound of the " loan's " note is discordant 
with the screatn of the gulL Here the glassy surface of the 
water is broken by a shoal of herring ; yonder thfe (Routing 
grampus is blowing up the spray in preparation for another 
dive. Perched on a rock, and armed with a pin hook, bait- 
ed with a shrimp, the fisherman's boy can fill a larger bag 
with herring than half a score of scientific anglers could re- 
plenish with trout during a whole season. The sea is alive 
with fish, its surface with hum^n beings, and ^e air with 
fc^th^red tribes. 



GRAND MANAN. 

■ 

Grand Manatl is ^hrge and beautiful island, situated 
about twelve miles south tt'om Cftmpo Bello, and West 
Quoddy Head. It is twenty-five miles long, and upon an 
average five miles in breadth ; its longest diameter bdng 
from north-east to 30uth-west. The nortb-west side *f the 
island lies almost upon a straight line, notwithi^nding seve- 
ral high headlands that advance into the sea. It is uninha- 
bited on this side, which presents *a bold front of overhang- 
ing cliffs and l6fty mural' precipice* of majestic grandeur and 
beauty. Occasionally collections of d^is^ or broken rocks, 
have fallen from the clifis, forming steep slopes. Upon these 
slopes, wherever they are not too steep for the soil to repose, 
the birch, alder, wild gooseberryi and ctirraht, are planted, 
and thrive Umidst the ruins of th^ dilapidated coast. Be- 
tween the main land and Ihe island there is a very powerful 
current, both on the flood and ebb tide. When the wind is 

s 
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apposed t9 the current, a. heavy sea is soon prpducedp which 
by its violence is qonstantjy .unde^minipg the rocks, and pro* 
mpting their downfalL Deep caverns are worn out of the 
Bolid base of the lofty wall, which tumbles headlong into 
the sei^ beneath. Along the straight coast on this side of 
Grand Manan, there is a lofty rid^e of trap rising most fre^ 
qiiently in a perpendicular direction from the sea* The 
breadth of this ridge is about two and a half miles. — The 
mpt^ntain thus skirtmg the shore is furrowed lengthwise, and 
is occupied by severarsmaQ lakes, that fill the deep circular 
impressions alopg its summit. It can scarcely be doubted 
that these basins, now filled with water, Wf^re once the craters 
whence the trap flowed in a liquid ^tate* The molten masses 
thiit rushed down the sides ofthe mountain may still be seen 
marking the limits of each fiery deluge, and the points where 
they becaipe too cool to flow, oyer the burning wave that had 
pre9eded ihem. There is a, wide difference between the 
trap rock and the schistose formations unlieiug the southern 
6ide of the mountain^. The latter have deep ravines extend*- 
ing fk>m north to so^th^ and those distinguishing grooves 
and scratches, that point but the. course of a^ current of wa* 
ters onc^ sweeping over tbein? The diluvial grooves, com* 
mon in the Province. are.paraltel, to the ravines, worn out of 
the slate^ 

The moTRRBimms district is covered with a fiue^owth . 
of beech, Hrch, aiid maple. The southern side of the island 
is low, and ^uite level. The different kinds of slate and 
quartz rock, into which .nu^^|pi:|s^ dikes. of trap have been 
injected, compose its base. xhi&se slates also have been 
more or less changed in thqir characters by the heat attend- 
ing the fiUing ofthe dikeS| and the strata are much disorder**, 
ed from causes already iiotice^^ It is to be remarked tfiat 
iins island, and almost kU those m the Passamaouoddy Bay,; 
have their, longest di^nieter^. in the direction ot the cc^urse 
follpwe(^ by the stratified formations of the X^avince^ and 
there can be no doubt that the direction of strata in all coun^ 
tries has greatlv mo4ifie4 the.^course& of mountains formed 
by intrusive rocK$, independent of a ma^etic inflnence wjiich 
is snpppsed to have had an effect of ^ sinular nature. 

It is probable^ that an opening in the earth for the tran$* . 
mission of accumiv|iated matter under the forms of lava and 

S'45,wonldbe much niqre liable to occur in the directior^ 9fi . 
e strata, and between their lasers than at right ^nglei? witji . 
tl^^ir natural joints ; an^ it woiilfi b^^^ to{H)rtani ,^quir^^ 
that would diiteove^ how frrj volcanic ventii mti ini^^c^ hy 
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ists unassociated with the sthitified tcidcs in the British Pro- 
▼inces, it is fdund to attaint much greater elevaticm than 
when it appears under any other d^camstances. This mtty 
be acconnted for by thereststanee the strata have made wher- 
ever voldahic vioknee has riot been sufficiently poWeiful (o 
remove them altdgether, or f6 open such a passage ^ the 
htva as woiild 'allow It'to Sow freely from beneath. 

Formerly the i6wer Itmds produced an iitimense grbwA 
of pine and spruce, but the laft'ge timber has been consumed 
by fire, the great desti*oyer of American forests. The hard 
wood upon the mountain was prbtedted by its less iriflamaole 
foliage, and the thick growth '6f gr^eil pitats covering the 
hUIs- 

My examinations were ddmmeneed on the nbrth side of 
the main island, but the turbulence of the ^ea prevented me 
"Srom completrtfg them in th^t qi^after, iand a Vessel of suffici- 
ent si:se couM not be procuted during the fishing season to 
bufiet the waves ictid, anord it retreat on an ttnihhabited coast, 
where traveffihg ati f66t is tendered imprafcticahle &dih the 
lofty Ai!b whose ba^es ]kte Wa^ed by the sea to the depth 6f 
many &th6ms. Indeed, it ii by fio tnearis a comTortabTe e%- 
ployment to be creebing betieiath the jprtdpicfo from two to 
thrfee hitnaVed f^t high, whos^ 'bVerhtfiigtnjJr rocks lare sus- 
pended aboHre^ dnd ai^fe coftisteiitly &Bfng lipon the shattered 
fragttwihti ijpread iildhg the ih6re,or dropping into the oiSfein 
tb be ho thAre s^en^ I #ks ^e, lib^et'er, lb det^rthine tH^ 
t^racter of edch fdfMatibn^ i^ procut^ the beautifbl knd 
ihV^e^tin^ mtUerals eotkiaihed iti. th^eth. 

ITie iWrthern iide of the iilatid irtll average from thrtfe 
lb fetiif buhdred feet in fiei^i Iti lofty hitidd cllfis kiUm 
lik^ rude imitaldoni 6f tnasonty; shd rival lit |;tandenr tfaB^ 
of the celebrated Cape Bk>midoh ih NbvariScbtib* The )rbdk 
at turn m:ei is pd^ifbtAf Usiltxc, ikM Mj^¥i^ likfi large 
pieces bf^iiff^ timber pM^ ti^Hght si^ hf h^i #i^h k 
pe^ctibfi iigS htshvlty e^al tb lAe basaltic eblunliis bf SiMi 
Th^d i^ffe K^i by ^briiiby BIbckk bf rUbmbbidi^I atid amor- 
^houktrap^ Whi^h froifl their aiHihit^ettiral krtkbg^^t 1^^ 
p«^^ hitVb been I&id by fii% Ucill kiiA irig^btniy of man. 

Th6Jillibr§httix^ift^ is &etiij^t}> ^ifterhilted ^ith aUy^^ 
dalbid, ^i&i by deeotnpbiHTig iitdre riiipidly thdii the cbm-^ 
pact ^ktiikf, bMtenk tlK ii&d^nhiASig Md edUifiattent htkm 

bi^bfbk^ir^anJTcai^gdkw^Byt&fciiSa: TMtSai 
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waves, conMndy moTing the srad, and the lofty colonnadee 
stand based upon a natural tessialated pavement. 

About nine miles from Northern Head westward, there 
is a singular indentation in the clifF called Dark Harbour. — 
At the entrance of this opening the sea has forced up a bar^ 
Tier of sand, pebbles, and drift timber, and completed closed 
the mouth of a safe and very convenient harbour tor small 
vessels. During the flood tide, and at high water the sea in^ 
filtrates through the bar, and there is a regular ebbing and 
flowing in the basin thus produced, and partially filled by a 
•mall stream descending frooi the mountain above; tt may 
not be improper to remark here, that only a small sum of 
money would be required to open this singular harbour, 
which might be entered at all seasons of the year, and allow 
the inhabitants to have communication with the main land 
duriiiff the winter months^ 

The minerals between Northern Head, and Dark Har*^ 
hour, are amethyst, agate, jasper, hornstonie, Thompsonite, 
stilbite, heulandite, calcareous spar, zeolite, and apophylite. 
' These are similar to those found in the trap rocks of Nova- 
Scotia, and although they may not prove to be of much prac- 
tical value, they are vety interesting in the science of minera- 
logy, mid the <liscovery will give a new feature to the Province^ 
which is evidently not surpassed in mineral wealth by any of 
^Ler sister colonies. Several veins of specular and magnetic 
'iron ore .were also discovered alone the shore, but none of 
them are of sufficient thickness^ and are placed in such situa« 
tions as will admit of their being worked with profit. Most 
of the minerals first mentioned are contained in the amygda- 
loid, which at many places forms the foundation on which the 
amorphous and columnar rocks rest The amygdaloid is 
extremely vesicular, and has its icavities filled with varieties 
of ^Eeolite and calcareous fpar. 

At Northern Head, the gre^n stone trap, and amygda^ 
loid present a lofiy and perpendicular cliff of surpassing gran- 
deur and sublimity. The precipice will average two nun- 
dred and forty feet in height, and stands miyestically fronting^ 
the sea, constantly rolling its green waves upon the broken 
fragments of rocks scattered along its base. At the extreme 
point, a detached mass of trap stands in advance, and ii 
called the Old Bishop. Whence this name was derived, I 
could not discover, unless it Was giVM to it in contradistinc- 
tion to the Old Friar, at Campo Sello, which it strongly re« 
sembles. Near the Old Bishop, the rock is basaltic, and 
beautiful coluinns stand erect, apparently supportiag the pst^ . 
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cipicej farther sdiithward, many of these columiit have fal^ 
lefi, and a slope has been produced by their downfall^ having 
tl)e ends of the columns with pentagonaf and hexggonal fa- 
ces^ inclined outwards towards the sea* 

At Eel Brook, the cliff is rendered accessible by a notcb^ 
and slope ; just above these, there is a small lake, abounding 
in large eels; and a number of deep pits were observe^ 
where money-diggers had been seeking for treasures, suppo- 
sed to have been concealed by the unfortunate crew of a 
French ship, wrecked near the brook in the early settlement 
of the country. 

Whale Cove, at its extremity, exhibits a mural precipice 
that has attained still greater elevation, and is three hundred 
feet perpendicular above the latel' of the sea. This frightful 
escarpment is composed of alternate layers of amorphous 
trap and amygdaloid, and resembles a section of the most 
perfectly stratified rocksi The layers vary from ten to thirty 
feet in. thickness, and dip to the sooth-east at an angle of 15^. 
it is remarkable that eaah alternate layer is composed of 
amygdaloid, as there can be no doubt that this rock, and the 
amorphous greenstone interstratified with it, are of volcanic 
origin. 6ut, perhaps, this kind of stratification may be ae- 
counted for by referring to the periods of activity, and re- 
pose, common to all volcanoes. Why a compact trap should 
be ejected from a crater at one time, and cellular lava at ano- 
ther, is not readily explained, unless one be admitted to be 
the product of submarine action, and the other to have been^ 
cooled by exposure to the air. The amygdaloid abounds in 
oval cavities, filled with calcareous spar, zeolite, semi-opal^ 
and heulandite. Nodules of these minerals often constitute . 
the greatest portion of the rock« Along the base of the cliff, 
I collected fine specimens of calcareous spar, heulaiidite, 
stilbite, laumonite^ and semi-opal, equalin beauty, and like 
those found in the trap rocks of Nova^&otia. They had 
fallen from the cliff, or had been exposed by the constant un- 
dermining operations of the sea< Near the farm of Mr. 
Thomas, and about a mile southward of Eel Brook, the bap 
salt appears again in perpendicular pillars. On the sout^ 
side of the cove, there is a vein of quartz, containing the stkl- 
phuret of iron. 

At Fish Head, and about two miles south of the brook^ 
the quartfE. cdlitains daikigreen chlorite in considerable quan- 
tities. This mineral is much used by the Indians, who pay 
tfn annual vi^t to the spot, lo procure a quantity of the 
chlgrite to make their pipes. Before fi^ were made ao^' 
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qtiairsled %ith iron, it was also used by tliem fbf pbts BhA 
other vessels, ther^ore the mineral lias been called Pipestone^ 
potsloncy &c. Also the American fiihermen transport con- 
siderable quantities to the United States,* where it is sold for 
specimens, and other purposes. 

Near a small cove, called the Shallow's Tail, there is a 
dike of porphyry, about twenty feet wide, supported on each 
side by walls of greenstone. The porphyry is of the red 
feldspar variety. Leaving the lofty cliffs of trap rock at 
Whale Cove, the slates begin to appear, near the Swallow's 
Tail, and crop out at Long and Duck Islands* Following 
along the coast from Mr. John M'Imtosh's store to the es- 
tate of WiLroRO FisHER, Esquire, there are beds of sand 
and clay, collected between *the sharp ridges of slate, and 
dikes of greenstone trap. Near Ragged Point, there is a 
narrow ridge of quartz rock, which has been mistaken for 
marble. This rock is interstratified with grey wacke, talcose 
and hornblende slates, oftefi forming in the schistone roeks 
veins of large dimensions. Some of these slates are com- 
posed of talc and hornblende, others of talc, chlorite, and 
quartz, The same rocks compose Nantucket Island, Gull 
Rock, and the reefs connected with them< 

Along the south side of the main. Island, there are a 
number ot small Islands. Some of these are connected with 
each other by reefs of rocks, and bars of sand, which are co^ 
vered by the sea at high water. The small Islands afford 
shelter tor vessels at all times. A number of ledges appear 
only at low water,— dthers are always covered by the sea 1 
to avoid them, the^ greatest care and experience are necessary 
on the part of the pilot. The largest of these small Islands 
are inhabited, and although the soil i» scanty, fine crops of 
grain and potatoes are generally produced. It is from the 
excellent fisheries, the inhabitants derive their chief support^ 
atid, therefore, a soil capable of successful cultivation^ is ne-^ 
glected. The season is short, and the frost appears eat4y in 
tne autumn; but vegetation is tapid, and fine fields of ripdr 
wheat may be seen in the month of August. 

The number of Ameriean vessels Shing at Grai^d Ma** 
itian at the time of my visit, was estiiliated at si^t hundi'ed^ 
while the number of iHritish bottoms would tk>t exde^ €m6 
hundred. In fine weather, the surface of ttie wafer iKround 
the lihtnd is covered with fhesiifr i(^ftrflf, ind a ihar^ AhgdiM 
and Hvely sceine eatvdeat^ely be {>t'6il^n^edth{ih the j^noife^ 
of Northern HeUd. This^ fiafheiy is( df in^l^dleibM ^ue m 
Kew-Bf unswidc, wd Tifoim-'Sedti^ Whose iahk]^m^fmBi 



discover, perhaps when it is too late, that they sheujd h aie j £ 
been better protected from foreign aggression. ^^-"^ Vl^p ^C< 

At Priest's Cove, and Creeic, and at the Thoroughfare, <- 
the slate and quartz rocks are seen passing into each other. 
Near the house of Mr. Ross, at Ross's Island, the latter 
contains crystals of fine limpid quartz. Chaney, or Blue 
Island is composed of the same rocks, with here ^nd there a 
distorted mass of greywacke. At White Head Island, a 

auantity of chlorite was observed, near a dike, forced through 
le clay slate. The quartz rock is abundant, and composes 
a bold cliff, called White Head, where beautiful crystals, 
like the above, may be collected. This Island abounds in 
gulls, and other sea birds. The young broods are so nume- 
rous in July, that thousands may be tfucen by the hand, and 
the swamps are shadowed by the grey and white gulls float* 
ing in the air. 

I next visited Kent's Island, where, besides the grey- 
wacke, there is a deposit of highly crystalina limestone, situ- 
ated between masses of greenstone. This limestone is about 
fifty yards thick, and extends through the Island a distance 
of about a furlong. The rock is white, with yellow and 
blue veins, and win afford a good marble. The inhabitants 
will find their lands to be much improved by the application 
of this lim^, which mav be cheaply quarried, and calcined, 
in their immediate neighbourhood. 

At Red Head, near Seal Cove, a peculiar kind of sand 
had been procured several y^rs ago, and I was informed 
that considerate ^quantities had been shipped to the United 
States for the purpose of filling hour glasses, &c. Upon 
examination, it was found to be magnetic iron sand, similar 
to that constantly driven up by the sea at the Isle of Sable. 
Merchants will find this an excellent blotting sand. All the 
slates placed beneath the main, and smaller Islands, have 
been broken up by a ^eat number of trappean dikes, similar 
to those already described. 

Ganet Rock> ^ lighthouse station, is composed of trap, 
rock) ^d chert; and au the dangerous reefs and ledges along 
the 4foutb-western side of the Grand Manani seem to bc^ the 
remains of submarine volcanoes^.. 

Between these roclii. and those for^ning the south side 
c^tb^Bayof Fupdy, on. the coast of Kova-Scotia».. there is- 
a great similaijtey, .and jtt in well known by. pilots, thaJt a long ; 
re^f of rocks .extends, across this, part of the,J3ay to .Br»Bi;r. 
liland, a.distsjice of fifty miles* FortunatiDy, the reef. |i' 
placf^ so deep oeneath the sea, that slup^^^jmy jMtsa overt % 
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in safety^ ftlthough it alarms the stranger by the breaking of 
the water over its submarine precipices and ** dark mifk-> 
^^ tbomed caves." 

^ But the most remarkable circumstance connected with 

the geology of Grand Manun, is the fact, that the whole 
south side of the m^in, and all the small Islands in that di- 
rection, have, within a recent period, been submersed to 
the depth of about eighteen feet. At the time this submer- 
sion took place, the Island was not inhabited, but several 
persons are still alive who can reOiember the tradition, that 
there once existed between the maiiij the three Duck, Nan- 
tucket, and other Islands, a kind of iparsh, which occupied 
several thousand acres, and was only covered by the sea at 
high tides. This kind of marsh had also been seen at Grand 
Harbour, the Thoroughfare, and other places along the 
shore. It produced a peculiar kind of grass, which was used 
for fodder. All these marshes have now disappeared, and it 
was only at a few places where any parts of them could be 
found, and wherever any remnant still remains, it is situated 
eighteen feet below the fnark of the highest tide, and is co- 
vered durkig every influx of the sea. XJpon examination, I 
found that not only this marsh,^ but large bogs of peat, 
have been buried beneath the ocean, until its waves, and 
the rapid motion of the tides, have almost removed them, 
and left their beds to be overflown twice in every twenty-four 
hours. 
^ The stumps of a great nufhber of trees — the pine, hem- 

lock, and cedar — still remain firmly secured in the sunken 
earth, by their roots, and at the very spots where they flou- 
rished. This buried forest, with its logs, branches, and 
leaves, is now covered by eaph succeeding tide, and the peat 
taken from the remaining bog, when dry, will burn more ra- 
pdly than that taken from the upland. It was by this sub- 
mersion, that the small Islands became isolated from the 
main, for the marshes and peat bogs formerly uniting Ihem, 
I were soon removed, when they became exposed to the vio- 
)^^ Z l«nce of the sea, and its current5.-^t is certain, and the fact 
yis confirmed by twenty-five years of careful observation, that 
^/^ the tides in the Bay of Fundy are slowly but gradually rising 
^^ every season. This circumstance does not, however, by any 
^ Lmeans account for the change of level in the south side of 
f Grand Manan, where vessels now anchor at places formerly 
> dry at low water, and where their tackle is often entangled 
among roots and stumps of trees, that formtrl|r stoad above 
the level of the ocean. 
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I could not discover that the northern side of the Island 

had changed its level, and it appears that the land has rolled 
to the southward, and thus altered its former position. 

We have now taken a brief view of the principal Islands 
in P^ssamaquoddy Bay, so far as it is connected with their 
most important geological features. A few other Islands, 
situated along the coast,, extending towards Saint John, will 
be noticed in the survey of the shore, to which, in their 
stmcture, they are nearly related. The stratified rocks of 
all these insulated portions of the transition, and secondary 
formations, agree, in their characters, with those occupying 
the main land, and their present elevation above the water 
can be justly ascribed to forces formerly applied to them from 
beneath, and at the time when the dikes of trap now con- 
tained in them, were thrown upwards. Wherever these for- 
ces have not been exerted, the slates, limestones, conglome- 
rates, and sandstones, dip beneath the sea, emerging only as 
they approach the protruded greenstone, basalt, and trap. 

The White Horse and other detached masses of rock 
are composed altogether of igneous matter, and their origin 
is similar 4o that of Idands formed within a recent period, in 
volcanic districts. There have been also instances, wilhui 
the present era, of whole contineats being elevated by sub- 
terranean causes. While the eoral inseet of the Pacifie 
Ocean, is: raising his moand beneath the sea, to become, at 
last, the residence of man ;— ^while the Ganges is sweeping 
up the sand^ and building islands, the volcanoes of Iceland 
are lifting tlie lava above the water, and the ^^ earth's 
safety valves" are performing the double oflSce of venting in- 
ternal heat, and erectinff continents. However remote mtiy ^ 
be the time when the Islands in the Passamaquoddy Bay U 
were rai^ up, there canfno doubt, that they owe their ex* iri 
istence to causes to be eifplained by referring to operationi 
still in continuance upoli the earth, — ind a violence that 
once shook the strat^to their lowest fpundations.^ 



StJRV£¥ OF THE COAST 



BETWEEN 



SAINT ANDREWS AND SAINT JOHN. 



Having completed the examination of the Islands, I 
proceeded to explore the coast, advancing in an easterly di- 
rection from Saint Andrews, and following the numerous and 
deep indentations of the shore. 

On the east side of Chamcook Harbour, the sandstone 
becomes g^ay, and having been worn away by the^ sea, a 
broad pavement is left imcovered at low water. This natu- 
rtd pavement is divided by numerous parallel fissures, run- 
ning east and west, and the dip of the rock is south 10^. At 
Chamcook Head, the sandstone is met b^ a bold cliff of red- 
dish porphyritic trap. At its eastern point, detached strata 
of' sandstone appear to have been uplifted, and have their 
dip much increased. A red colored trap and greenstone oc- 
cupy che shore almost exclusively, from this place to the 
north side of the entrance of the Magaguadavic. It also ex- 
tends in a northerly direction, until met by the syenite, and 
granite before mentioned. Rising into mountains, and sharp 
pyramidal hills, this rock again affords its peculiar scenery. 
The resistance it offers to decomposition, prevents a soil from 
forming, and the naked steep is often surmounted by the bar- 
ren slope, equally destitute of the may-flower and the pine. 
Chamcook, Hardwood, and Little Hardwood Islands, con- 
sist of sandstone and conglomerate; the general dip of the 
strata is south-east Id"*. The abrupt and conical hills form- 
ing an unbroken chain along the coast," are remarkably dis- 
tinguished by characters on^ to be ascribed to the influence 
of neat applied under different circumstances. The trap 
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often passes into syenite, and its red colour is derived from 
the great quantity of red feldspar entering into its composi- 
tion : sometimes the rock is composed of this mineral alto- 
gether; in other instances the hornblende is most abundant 
and a greenstone is the result Here, again, these ancient 
volcanic productions have been in contact ^rith clay slate» 
which they have converted into an extremely hard novacn* 
lite, or flinty slate, [and [excellent hones, and oilstones, may 
be procured abundantly. The new red sandstone has 
also been submitted to beat, wherever it has been found un- 
der similar circumstances, and a coarse jasper has been 
formed. At several situations, it appears that the variegated 
sandstone has thus been converted into striped jasper, not 
unfit for the purposes of the lapidary. These facts are well 
displayed at Hog Island, at the mouth of the Digdeguasb* 
A great part of the Island is composed of this minenu, and 
for its rude name, Jasper Island should be substituted. 
Large veins and dikes of that mineral were often observed, 
and are too common to require particular description. 

On the west side of the entrance of the river, there is a 
singular conglomerate, composed of silex and lime, containing 
gloDular masses of calcareous spar. Frequently these mass|s 
are a foot in diameter, and, when broken, large, perfect and 
rbomboidal crystals may be collected. They are, however, 
opaque, and contain small fragments of rocks. /TThat these 
solid crystalline bodies have been rolled from a distance, 
there can be no doubt ; but under what circumstances they 
became crystalized, and sealed together in the solid rock, it 
is by no means easy to determine. ^ 

At a small cove near the house of Mr. Robert Glass, 
the slate is again found changed into a hard clinkstone, and 
containing the remains of marine plants, somewhat similar to 
those previously found in Nova-Scotia. The situations for- 
merly occupied by these plants, ate now filled wiA the ox- r-^ 
ides of iron, and the most delicate of their branches and (/ 
leaves are as beautiftiUy pictured on the rocks as they could -^ (^ ( 

have been by the hand of art. They are all corallines, and 

do not seem to differ materially from those growing on the 
coast. Being concealed in the slate, they are among the 
oldest classes of fossils, tod evident^ flourished when the 
first dawning of animal life began to appear. It has been 
doubted by some, whether corallines, from their great deli- 
cacy, could in any way resist the changes and effects of time ; 
but they may be assured that the remains of this plant may 
still be seen with all the beauty possessed by iu originaL 
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Sometinies, where tke once heated slate has been thrown 
ijp, and left resting upon the trap, it decomposes rapidly^- 
its colour becomes a Kght red, and it adheres to the tongue 
like cachalong. It also has a splintery fracture, and is high- 
ly sonorous when struck with a hammer. Indeed the chan* 
ges effected through the medium of this powerful agency, on 
most of these formations, are truly astonishing, bat they 
nevertheless afford the best explanation of phenomena, 
which were formerly considered inexplicable. 

The greenstone contains veins dT quartz, and carbonate 
of lime, and, more rarely, narrow seams of chalcedony. 

Few places will afford more delightful and romantic 
views than the entrance of the Digdeguash. The mouth of 
the river is filled, but not choaked, with small islands, closely 
covered with evergre^is. Among them the light skiff and 
sail-boat seem to dance, before the breeze, while the more 
lofty ship slowly finds her way, with canvass ^tead, amidst 
the forest. 

At the valuable estate of the Hon. James Allanshaw, 
the 45cenery is bold and picturesque. On each bank, the lof- 
ty hills, rising in successive steps, mark the horizon with sa- 
lient angles ; towards the east, the overhanging cliff offers 
r&istance to the waves, ever foaming at its base ; the bald 
summits of the mountains bear the characters engraved by 
time : the rapid river, having escaped from fall to fall, pas- 
ses beneath the busy wheel of the saw-mill, where, having 
performed its last act of usefulness, it rolls onward towards 
the sea. Even the diving seal seems pleased with all around 
him, and, rolling his head upcm its oily hinges, breathes with 
delight the elastic air. 

About a mile eastward of the Jasper Island, there is a 
cliff of conglomerate, fifty feet high; it stands unconnected 
with any other rocks of the class, and its summit is well 
cleared, and cultivated. The feldspathic rock, of a deep 
brick-red colour, then occupies the shore to the entrance of 
the Maga^uadavic. A small uninhabited island, at the en- 
trance of this river, composed of hornblende trap, is beauti- 
fully basaltic. The pillars are of an equal size throughout 
its whole extent, and are formed under five, six, seven, and 
nine sides, and lean towards the south, at an angle of 15^ 
Oja the east end of this island a large block of trap tuia 
still remains, the representative of a much larger rock, which 
has been carried away by the tidal currents sweeping along, 
the shore. At its western extremity, a group of is|ola.ted pil- 
lars shews the line whence the columns have retreated from 
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the tea. The reddish trap tu& is also seen at " Jour's Cove," 
and other places on the northern side of the river's mouth, 
where it might be mistaken for new red sandstone, or con-> 
glomerate, if viewed at a distance* 

COPPER ORE. 

* 

On the main land, and immediately opposite the litde 
basaltic Island, the feldspathic rock is of a bright red colouri 
and its amorphous masses are occasionally striped with nar- 
row veins of greenstone, in which the hornblende is more 
abundant. In this rock I discovered three veins of copper 
ore* Two of them are each three inches, and one two inches 
wide, and extend from beneath the sea up the side of a low 
cliff. While examining these veins, I found that the ore oc- 
casionally contains pieces of pure native copper. Not unfre- 
quently the native mineral is associated with its sulphate, 
green, and blue carbonates, affording specimens of much in- 
terest. The ore is, however, principally the sulphuret, and 
copper pyrites, which at one place is mixed in the rock to 
the distance of two feet on the side of the largest vein. The 
veins of ore are more readily decomposed than the hard rock 
wherein they are situated, therefore they are removed by the 
operations of the water and air, and deep fissures are left at 
the places they have occupied. The expense of exploring 
them even superficially, is thus increased, and it was with 
some, difficulty I could procure even a hundred weight of the 
ore without blasting the rocks with gunpowder. The follow- 
ing is the result of an analysis of a specimen of the sulphuret. 

Copper, 76. 6 

Sulphur, 19 

Iron, 4 
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99. 5 

ft 

It is therefore a rich ore of copper. The veins increase 
in thickness as they descend, and there can be little 4oubt 
that those already discovered are connected with a far great- 
er deposit situated beneath the surface. At (/ornwall in Eng-^' 
land, I have seen seams of copper ore of dimensions no great- 
er than those just mentioned, worked at the depth of eighteen 
hundred feet below the surface. Were the veins at Maga- 
guadavic explored to one half of that depth, they doubtKss 
would be found of ibr greater thickness. 
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I next proceeded to examine the high cliffs and rocks 
northward of this place, and at several situations found indi* 
cations of the co^pen The difficulties of making an accurate 
examination are extremely great, as the valleys between the 
hills are covered with windfalls, rotten wood, and moss. — 
From the naked cliflFs we were driven several times by the great 
heat of the sun in the month of August, and at this busy sea- 
son of the year not a miner could be procured. It was there- 
fore deemed proper to defer a more expensive exploration of 
the spot, until a better opportunity and more ample means 
were afforded, — It will claim my earliest attention in the 
spring. 

During the examination of this part of the country, my 
son, who accompanied me, discovered several small veins of 
lead ore, at about a furlong eastward of the copper. They 
are not sufficiently wide to promise a reward for the expense 
of exploring them, but they nevertheless offer indications 
that might lead to some beneficial result. 

The red trap and feldspar rock already mentioned, are 
highly metaliferous, and from the discoveries already made 
open a wide field for particular search. Should future and 
more extensive enquiries on this shore be rewarded by the 
discovery of a richer copper vein, the advantage arising from 
its discovery would be great. And should no disposition be 
manifested to smelt the ore upon the spot, ships ladeM with 
timber for Great Britain, might carry their ballast of ore, in- 
stead of worthless rock. That the necessary quantity of ore 
does exist there can be no doubt, and I feel the fullest confi- 
dence in its final developement. 

At the " Mascarine Head", the trap is seen cutting 
through the new red sandstone and conglomerate ; these two 
rocks are placed in alternate layers, and compose a cliff of con- 
siderable magnitude. The latter contains angular fragments 
of trap, a circumstance that proves the previous existence of 
that rock. But the outbreaking of the igneous matter has 
taken place at separate and far distant periods, and the for- 
mation containing that kind of matter, in pebbles or frag- 
ments, may also be penetrated by a production of a similar 
character. The Mascarine shore is composed of the sand- 
stone and conglomerate, broken up and dislocated by numer- 
ous dikes similar to those already noticed. 

The rocks on each side of the Magaguadavic were next 
examined as far as. the falls, five miles from its entrance : 
they are chiefly clay slate, and contain as usu^ numerous 
walls of the hornblende trap. It had been supposed that 
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good roofing slate would be found near the river, but it b 
too much broken and contains sulphuret of iron, and there- 
fore id unfit for any useful purpose. 



MAGAGUADAVIC. 

Few places in the Province afford a more singular and 
beautiful spectacle than the Magaguadavic Falls. And, 
whether they are considered in reference to their sublime 
scenery, or the geological catastrophe they exhibit, they can- 
not fail to be interesting to the visitor, and will reward the tra- 
veller for making a close examination of their peculiarities. 
The river after having descended from the mountains north- 
ward, passes through a level and wide plain of intervale, and 
when it reaches the village is about one hundred feet above the 
bed of the ri>er below. This intervale appears to have been a 
large lake. Between this Ikke and the sea, or river below the 
falls, there was a strong barrier of trap rock, now seen cutting 
through the slate. This barrier has been forced and rent 
asunder by an earrtiquake, and the river now passes through 
a narrow gorge into the sea. The same catastrophe that 
opened a passage for the stream so fractured the rocks on the 
west side of the falls, that several deep fissures were opened, 
into which the water has been directed by a rolling dam 
above, and passing through those deep chasms beside the 
main fall, now turns the machinery of a number of saw-mills 
with a swiftness almost incredible. Here as on the main 
stream, a part of the water is diverted into sluices, secured 
to the sides of the cliff, to carry off the lumber and rubbish 
produced by the mills. 

At the main fall the water descends by five successive 
steps, in the distance of five hundred yards, through a chasm 
averaging about thirty feet wide and a hundred feet deep. — 
Through this narrow gorge the whole contents of the river is 
poured out with a fury that defies description. The indus- 
try and ingenuity of man have considerably modified the ap- 
pearance of this remarkable spot. It still however remains a 
most extraordinary hydraulic spectacle, and affords a power 
for turning machinery beyond computation. Having swept 
slowly along the valley above, the water is accumulated at 
the bridge over the top of the falls ; it is then thrown bv its 
own weight into the deep and narrow opening below, where 
spouting fi*om cliff to cliff and twisting its foaming column to 
correspond with the rude windings ofthe passage, it falls in a 
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torrent of froth into the tide below, or passing beneath the 
mills its fary seems abated as it mingles with the dense spray 
floating above. 

There are six saw-mills huddled together at this spot, 
and they appear like eagles nests clinging to the rocks on 
each side. A large sura of money has been expended in 
their erection, and they are now in full operation. The deep 
cavities in the rocks are overhung with the alder, and creep- 
ing evergreens, which seem to be placed here for the purpose 
of decorating one of nature's wild performances. The low 
roofs of the mills are stronglv contrasted with the massive 
rocks they occupy, and where they hold a precarious situa- 
tion, — the shelving piles of deals seem to mock the violence 
of the boiling pool beneath. Such is the power of habit the 
sawyer careless of danger, crosses the plank placed across the 
gorge, and ventures where his life depends upon an inch of 
space. 

, L'ETANa 

L'Etang is an excellent harbour, formed by a nedc 
of the main land, extending outwards towards Deer Island. 
On the east side of. the harbour and on a nt»*row peninsula, 
there is an inexhaustible supply of limestone belonging to the 
formation, extending towards St. John, and previoiisly noti- 
ced. Its colours are black, blue, brown, and white, and 
. wherever the strata are not too much fractured^ a good mar- 
ble might be procured. The course of the strata is north 
ea^t and south-west, the dip is north-west at an angle of 80^ 
— sometimes the layers are perpendicular. This Bmestone 
is under and overlaid by clay, and chlorite slates. It is pene- 
trated by numerous dikes and veins of greenstone, from a few 
feet to four inches in thickness. These dikes do not cut 
across the strata, but rise between them, having produced 
considerable alteration in the appearance, and solidity of the 
rock;— they hiave rendered the limestone crystalline, and 
sometimes filled it with cubic crystals of .iron pyrites. Every 
facility is afforded at this place for burning the lime. It can 
be cheaply conveyed from the quarry to the kiln, and from 
the kiiti on board of vessels. The property has beea pur- 
chased by gentlemen from the United States, who are ndaking 
preparations to calcinethe limestone upon a large and exc^ent 
plan. I followed this formation across th^ peninsula to a dtep 
cove, and some distance in an easterly direction. There is 
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an abundance of fuel on the tract, and suitable slates for erect- 
ing the kilns. 

The new red sandstone and conglomerates, are the pre- 
vailing rocks at Dead Man's Head, and the islands adjacent, 

BEAVER HARBOUR. 

At Beaver Harbour there are considerable deposits of 
clay and detritus. In one instance, and near the house of 
Mr. YpuifG, a bed of stiff blue clay was found belonging to 
the tertiaty deposit, and containing the remains of shells nke 
those in the marl of the Scoodiac. The clay is succeeded by 
a collection of sand and gravel, Containing much oxide of 
iron, atid sometimes the Uack oxide of manganese. It 
has arrested these minerals in their descent, and the peb- 
pebbles are sealed together, forming a perfect conglomerate, y 
The oxide of iron is finally converted into bog ore, shot ore^ < 
and the specular oxide. The oxides of iron produced by de- 
composition are frequently washed by rains into shallow ba- 
sins on the surface, where they become consolidated into glo- 
bular masses, ei^ecially when clay is present. These masses 
'when broken ol^n exhibit incurved lines having a metallic 
lustre. In this way may the clay iron stone of the coal fields 
have been produced. The above fact was observed by the 
celebrated Dr. Buckland; and at Beaver Harbour and other 
places, I have observed iron pyrites gradually passing into a 
soluble -state, thence collected by drainings from the soil, and 
finally through different stages of solimty, back to a hard 
compact oire. Such are the dianges to which even solid and 
inorganic matter is liable. 

^he oxide of manganese is used in glass-making, pot-' 
tery, and chemistry, and may be useful when manufiictortes 
are introduced into the country. 

Both sides of Beaver Harbour are composed of clay, and 
chlorite slates, sometimes there are natrow deposits of horn- 
blende slate ; all of them contain nodules of green chlorite, 
which is used by the Indians for making pipes. On the east 
side of the harbour, the chloritic rock contains a vein of pure 
white carbonate of lime, about two feet wide, and embraces a 
small quantity of lead and copper ores. At the eastern head 
of the harbour the rocks are singularly striped firom the tops 
of the high cliffs, down to the sea. Some of these nearly per- 
pendicular stripes are composed of hornblende almost pure, 
and of a deep green colour. Sometimes the rock resembles 
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bornblende slate, but it separates into rhomboids when bro- 
ken, and the planes of cleavage differ from what might be 
called the lines of stratification. The hornblende divisions 
are alternated with the reddish trap, which passes into a bard 
and compact jasper, also rhomboidal in its structure* In 
one instance a vein of this kind of jasper appears forty feet 
wide, and extends to the top of the precipice, which is up- 
wards of one hundred feet high, and almost perpendicular. It 
appears that the hornblende and feldspar refused to unite 
during the time of their fusion. Similar facts appear along 
the coast towards the Poclogan* The changes ei&cted by 
the heat, which must have accompanbd the eruption of trap- 
pean matter from the lower parts of the earth, are so nume- 
rous and varied that it is difficult to place under proper clas- 
ses, the rocks thus produced and acted upon. The clay slate 
is seen passing into hornblende, and the greywacke becomes 
solid quartz ; sandstone is converted into jasper, jand4kne- 
stone imperfectly indurated, is changed into crystalline mar^ 
ble.*^^he rocks from Beaver Harbour for a numbijr ofiuilCf 
east^^^d along the coast, exhibit similar characters. Trap, 
hornblende slate, feldspar rock, and red jasper, are some- 
times mingled with each other; again they are separated, 
and mark the shore with a variety of colours, and lance- 
shaped figures, represented on the iront of lofty and perpen- 
dkular cliffs. Sometimes talcose slate may be seen^ and 
when placed in contact with a dike, is changed into a hard 
clinkstone. That rock forms a considerable hill half a mile 
northward of Seely's Cove. The trap contains large veins 
of quartz and calcareous spar. A number of small veins of 
magnetic iron ore were also observed, but none of them are 
sufficiently wide to afford a proper quantity for working. The 
sulphuret of iron in cubic crystals, and irregular pieces, is 
common: but none of the zeolites were observed. 

This part of the coast has a very gloomy and fbrbidding 
appearance ; lofty precipices— shelving and overhanging 
cliffs rise abruptly from the sea, and being inaccessible at al- 
most ipvery point, offer no way of escape for the unfortunate 
traveller who might be landed beneath them. There are 
also deep caves, and wide chasms, where but a few rays of 



* " Hornblende Schist," says Dr. M'Cullogh, " may at first hare been mere clay ; 
for day or shale is found altered by trap into Lydiui atone, a sul»8tanoe differing 
firom hornblende schist almost solely in compactness and uniformity of texture. In 
Shetland argillaceous schist, (or clay slate) when in contact with granite, is some- 
times converted into hornblende schist, becoming first siliiHous, mnd ultimately nt the 
contact homblende-scbist. "—/Syat, of Geol. vol, l , p. 211 . 
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light ever enter, and no soond can be heard but the mur- 
murings of the sea, ever washing their deepest vaults. That 
these frightful openings were formed by earthquakes, there 
.can be.no doubt, as the walls on either side clearly shew that 
they were once united. The examination of such places is 
not free from danger, on account of the violence of the waves, 
and the d^ached pieces of rocks constantly falling from the 
cliffs above* 

Red Head is a lofty cliff rising perpendicular from 
the side of the Bay. It id composed of the red feldspar 
trap, which gradually passes into a compact red jasper, ca- 
pable of receiving a fine polish. The jasper may not only 
be procured in sufficient quantities to meet its use for orna- 
mental purposes, but also supply an abundance of material 
to erect wh^e buildings. Had the ancient Greeks and Ro- 
mans possessed a much less quantity of this mineral than is 
towskd at Red Head, they doubtless would have employed it 
in their magnificent works of art. — The great limestone for- 
mation, previously menticmed, was seen north of Seel/s Cove, 
and it oontinnes beneath the forest, following its course in a 
north-easterly direction. 



PO.CLOGAN AND LE PROE. 

The shore fiom the Poclogan to New River, is compo* 
sed of argillaceoas date, talcose, and hornblende slates, 
frequently interrupted by enormous dikes, and changed in 
their composition and position by causes already referred to. 
The talcose slate is most abundant, and embraces large veins 
of quartz, and occasionally n^rroiv seams of the micaceous 
oxide of iron. Its dip is towards the south«*east, angle 40^. 
At the entrance of the Le Proe, the conglomerate and neW 
x»ed ssmdstone appear i^ain, and compose two small and 
beautiful islands, situated about a mile from the shore. The 
river is navigable {lot small craft only three miles from its 
month, where there is a beautiful waterfall, employed in dri- 
ving saw-mills. The sandstone at this place is intermediate 
between the new red, and that focming the upper series of 
^Xifli measures. Its general dip is north-west 45°. Follow- 
ing the river some distance northward of the bridge, the new 
red sandstone beeomes decided in its characters, and ocoir 
pies a tract of low level country, well distinguished in its ap- 
pearance and a^icaltaral character, from the najted crests 
of hills whose origin is to be ascribed only to operaticms in 
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which heat was the principal agent. Excellent freestonesf 
may be quarried in this neighbourhood: thej will not be 
found too hard, and will resist the weather* 

On the south side of the entrance of the Le Proe, the 
sandstones of the coal measures appear ; their dip is north- 
west 76*^. This sandstone extends alon|r the shore of Maee's 
Bay to the entrance of the Basin, a distance of two miles, 
where it is covered by a coarse conglomerate, and finally by 
the red sandstone. Near the entrance of the Basin, the con- 
glomerate presents a bold cliff: the same rock continues 
southward where it is again overlaid by the new red sandstone 
at Point Le Proe. 

The discovery of this coal formation was unexpected, as 
the general features of the country near it are unfavorable to 
its existence. A complete section has been made on its 
western side by the encroachments of the sea, and by a difficult 
exploration made of the creeks and ravines in its neighbour- 
hood, it was found not to exceed three miles in its longest 
diameter. Some hope might have been entertained that coal 
could be found, but upon examination the strata were ascer- 
tained to dip north-west at an angle of 75% and therefore it 
is most probable that if they contained that mineral, it would 
have been exposed among the layers now placed almost upon 
their edges. It is trpe that the outcropping of the coal 
might be covered with other rocks, beds of sand, clay, &c.^ 
but the section above mentioned, made across one of the 
diameters of the coal basin, and the strata, would have expos- 
ed the coal if it existed in any considerable quantity. 

The sandstones composing the rocks of this coal basin, 
contain numerous remains of plants, now unknown in this 
' climate, or at any higher latitude : but although a long period 
of time has evidently elapsed since they were buried in the. 
earth, they still exhibit much of their original beauty, and 
even the vegetable fibre of their woody trunks. The most 
abundant ox these plants now converted into fosssils (or 
petrifactions as they were formerly called) approach nearest 
in their characters^ to the fir tribe. Some of this class were 
^observed, having parts of their trunks extending outwards 
from the solid sandstone, and measuring twenty inches in 
diameter. The ferns which often appear in coal fields are 
more rare, and buc few fossil specimens of that planl^ 
were procured at this place. Several branches of the stig- 
maria, like that described in Dr. Buckland's Geology, were 
discovered, and are beautifully marked on their surfaces 
with curious figures, that distinguish their class from every 
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other dther of the former or present growth. Many of 
these once living vegetables have their bark converted into 
coal or lignite. Some whole trees have been thus changed, 
and as those substances are more readily removed, than 
the solid rock where they have been buried, their situa- 
tions are represented by deep holes in the side of the cliffs. 
It would be irrelevant to the object of this report to enter 
deeply into a description of these singular relics ; but none 
who behold them can refrain from reflectingupon the remark^ 
able revolutions this planet has suffered. The effects so often 
mentioned, as having produced great alterations upon other 
rocks, and referred to the application of volcanic agency, are 
also very manifest in the strata of this coal formation, and are 
equally interesting. Doubtless by that agency the whole 
aeries of layers belonging to this group, has been thrown from 
its former almost level situation, and while one side of the 
coal basin has been elevated, the other has been depressed to 
a great depth from the surface. Its rocks have be^n harden- 
ed, and crystals of feldspar are formed among the consolidat-« 
ed particles of sand. The small quantity of cobI aiid lignite 
still remaining, have been changed into a kind of anthracite, 
and the once flourishing fir is transmuted into a stone that, 
rings. under the blow ofthe hammer. 

The strata of -conglomerate extending from Mace's Bay 
to Point Le Proe, are thick and composed of pebbles of trap, 
porphyry, and occasionally serpentine, united by a calcare- 
ous cement They contam numerous veins of calcareous 
spar and quartz, and also afford evidence of the disturbing 
force communicated to all the formations along the coast. — 
The extreme point where the lighthouse stands is new red 
sandstone, in which several narrow veins of asbestus have ap- 
peared from time to time, as the sea gradually removes the 
yielding rock. The same formations compose the shores of 
Dipper Harbour. It is someiVhat singular that when the 
conglomerate rises to the surface, the soil is immediately im« 
proved and covered with a large growth of hard-wood, 
while other rocks are accompanied with the spruce and 
cedar. About a mile northward of the Harbour, the great 
limestone formation was again observed, with enormous 
masses of serpentine that occasionally reach the coast. Leav- 
ing this place and proceeding towards Saint John, the atten- 
tion will be arrested by a number of deep chasms and hollows 
often separated from each other by large grotesque columns. 
f(Nrmed by the hand of nature, 'in the solid materials of the" 
earth. The rocks being of unequal hardness, yield to the 
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sea at one point, and resist it at. others; hence the rudest 
figures, and most unsightly pinnacles are placed according to 
the taste of the most disordered imagination. Still farther 
eastward the trap appears again, having forced its way 
through talcose slate, and the dangerous reef and frowning 
precipice have resulted from causes now inactive. 

Little Dipper Harbour is a small cove, affording shel- 
ter dnly to vessels of moderate size. On its west side several 
veins of sulphate of barytes were discovered in a compact 
greenstone. The barytes is associated with crystals of quartz, 
and in a few instances with a beautiful amethyst of a deep 
violet colour. The above rock is continuous to Chance 
Harbour, where it forms lofty and leaning cli$i of much gran- 
deur and beauty. On the east side of the harbour, trap, 
argillaceous, and talcose slates, form a cliff two hundred feet 
above the level of the sea. The -slates are much fractured, 
and embrace numerous veins of quartz. Sometimes the 
quartz is connected with crystalized carbonate of lime, of a 
deep red colour, and a beautiful green chlorite which appears 
to have been rendered fluid, and disseminated throughout 
every crevice in the strata. The soil in this neighbourhood 
is extremely scanty, and the summits of the hills ate unoccu-> 
pied by a shrub of any kind. It is only in the valleys where 
collections of sand, gravel, and day sometimes appear, that 
any encouragement is ofiered for the honest employment of 
the farmer. But what nature has denied on one hand she 
has supplied on the other and the coast abounds in exe^lent 
fish of several varieties. 



MUSQUASH- 

From the above place to Musquash Harbour, the red 
and jaspery trap is most abundant, there are however na* 
merous intrusions of the hornblende variety^ and the shot^ * 
appears to be interstratified with several kinds of sedi- 
mentary and volcanic matter. The sea washes against 
the mural cliffs, and sharp fragments of reck stand up like 
needles to pierce the rushing waves. Tlie clefls and fissures^ 
before noticed are common here, and more than on^e was 
my boat nearly Blled with water, by being urged by tbe 
waves into their narrow openings. The Gooseberry Islands' 
At the entrance of the harbour, do not reqnire particular 
mention, as they were found iiot to possess any minerals ^ 
importance. 
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Musquasli Harbour is a mile and a half wide and two 
miles loDg, it can be approached safely, and affords a shelter 
from all winds. Its eastern side at the entrance is composed 
of alum and copperas slates, with strata containing plumbago 
aod the solphuret of iron. The decomposition of the iron py- 
rites often covers the rocks with a thick coating of the browa 
and red oxides. At one situation the front oi the cliff is co« 
vered with small crystals of the sulphate of iron grouped to- 
gether, and sometimes covering the rock to the thickness of 
an inc^. Thus an abundance of copperas is produced by 
natural operations, for the decomposable variety of the sul- 
phuret of iron from being exposed to the atmosphere and 
moisture, undergoes a chemical change, and is converted into 
copperas. The same rock also contains the sulphate of 
alumine which by the addition of a small quantity of the sul- 
phate of potash will yield alum. The above minerals are so 
abundant that any quantity of alum and copperas might be 
manufactured at a small expense, while they are now import- 
ed irom England and the United States, where few such op- 
portunities are afforded for their manufacture as can be seen 
at Musqnash. These slates are met by the limestone forma- 
tion, which near their junction is very impure and often ferru- 
ginous ; a short distance north of Mrs. Shannon's house it 
IS penetrated by a dike of deep green serpentine. The ser- 
pentine having been mixed with the limestone has formed a 
beautiful marble of the <* verde antico " variety, but it is to be 
feared that the rock has been too much fractured to supply 
any large slabs. Beautiful pieces of green marble were dso 
procured here, and as it sometimes contains crystals of iron 
pyrites. It affords a rich variety for ornamental purposes. 
Fine specimens of satin spar were discovered at this spot, 
and a singular variety of brecciated tnarble has been produc- 
ed by the intrusion of the dikes. 
I The limestone was examined some distance from the 

shore, where it appears to be cavernous. On the side of a 
hill there is a narrow opening, that probably communicates 
with a cave, but the passage is narrow and crossed by a small 
brook whidi descends among the rocks and finally re-appears 
breaking out at the beach some distance below. I maae an 
attempt to descend into this dark chasm, but as it appeared to 
open directly downwards, and the men I had employed were 
unwilling to volunteer their aid, its exploration was deferred. 
The same formation also appears at French Creek, so named 
from a Fifench armed brig having escaped from an English 
man of war, by entering the inlet concealed from the harbour. 
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It also appears at a number of places on both sides of the 
river. On the west side of the harbour it forms a ridge of 
considerable extent. This is not only an excellent situation 
for making lime, but a good marble quarry might be opened 
and its productions shipped with little previous labour and 
expense. The marble is white with blue veins. It bears a 
fine polish, and if opened to a proper depth will afford blocks 
of a large size. Crystals of limpid quartz are common in the 
altered slates. They are called diamonds by the inhabitants, 
from possessing the property of cutting glass. The alum and 
copperas slates Were also found on the west side of the harbour. 

Few places can afford a better situation for calcining 
lime, quarrying marble, and manufacturing alum and coppe- 
ras, and it is to be hoped that some enterprising individual 
will soon bring those materials into use, and render them of 
public utility. 

In many instances it is remarkable how these slates, have 
been twisted in their structure. They often appear like 
sheets of paper crumpled up, or doubled into folds. The 
lines of these folds are distinct from those of the strata, 
although there are instances where the strata themselves Imve 
apparently been wrapped together. It is most probable that 
this disturbance was effected when the mass was in a soft 
state, and is not the result of its original mechanical situation. 
Here again each formation is accompanied by frequent vol- 
canic intrusion, and the same changes of level, and in the 
chemical characters of the rocks are exhibited, which have 
been already so often referred to. 

Eastward of Musquash, the rocks are of the trap kind, 
interwoven with the altered slates. At a number of places, 
the former contains narrow veins of the micaceous oxides of 
iron, quartz, chlorite, and carbonate of lime. Sometimes 
beautiful crystal^ of quartz are found lining cavities or geodes. 
The cliffs will average from one to two hundred and fifty 
feet in height, and frequently rise so perpendicularly from, 
the sea, that a landing cannot be effected among them.— 
Large tabular masses of the slates are yearly falling, and the 
shore is covered with the ruins of the broken strata. I made 
attempts to land at a number of places, but could not pro- 
ceed any distance on foot Even in calm weather, the unda* 
lations of the sea are constantly rolling into deep gorges, and 
cavernous openings, where the rocks are rendered slippery 
by a luxuriant growth of marine plants. 

At Negro Head the trap becomes more amorphous, 
and presents lofty cliffs of much grandeur. There are great 
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quantities of coarse red jasper, coated with red.o:&ide of iroa« 
The talcose slate has become flinty, and resembles chert or 
horns tone. 

At Manawagonis there are deep beds of gravel, syandy, 
and clay, which, being exposed to the sea, are constantly 
washed away, an(} the Bay is rendered wider and inoxe shal^ 
low, yearly. The Islanas in Manawagonis Bay, and Par-; 
tridge Island at the entrance of Saint John Harbour,: are. 
composed of rocks similar to those just described^; .The 
trap forms the eminences where the tower and blpc^-bpiise^ 
are built at Carleton, wliile the slates will be found to occupy 

the lower ffrounds, ,. 

' ^^ __ .... 

It is an extremely difficult task to arrange in separate . 
classes the different kinds of igneous, rocks, or such as havei 
had their origin in heat : fo^, besides being mixed with each, 
other, almost indefinitely, they frequently partake of thecIuH 
racters of the strata t}iey have penetrated and.disturlpiedji 
and although many of their yarieties haye been distingi^isl^jd . 
by mineralogists under different names, they frequently pass 
into each other by different gradations, so that it is impossi^ 
ble to draw a line of distinction between them. 

These remarks also apply to the trap rocks so oflen 
mentioned, and the granite and syenite, evidently of much 
greater antiquity, ^ain, the changes produceii by . t\^ 
eruption of the trap dikes, and other collections of . yq}-* , 
canic matter, on the slates, limestones, cpnglomeratesy aii^ 
sandstones alr;eady mentioned, are not only niimerQn^^;} 
but appear to hay^ been governed by circumstances wfa^h, > 
were not uniform, and therefore a particular descriptioa 
of them might render this report more voluminous than 
useful.* . ' , 

That the volcanic rocks situated along the coast of A^ 
Bay of Funcly, have been produced at different periods, th^e 
can be no dfoubt. The same rock that has been fprced 
through the superincumbent strata* has itself been inj^t^ 
with veins of matter of a. similar origin : but frequently dif- 
ferent in appearance and mineral composition. ..;j ; . .; 

It does not, however, appear that these intrusive n)as>s6$.^ 
have in every instance been forced upwards ..into the Todf^^ j 
above. Sometimes they have been injected into veins, and . 

— . ■ ■ , . ■ ■ ■ ■■.■■ ;■ ■■ i , 

*Tfae seoondaiy and- teitiaiy roekg also, when thejr are mtene^ted br batsaltic ' 
dike9» have frequently undergone some change,— beds of ehaleiand eaaotHoiie, ore ^ 
indutated, and redaoed to jasper ; compact liniestone and chalk are converted into ', 
cryvtidUaa marble, add chalk flints altered to a slate like tliat resulting itom neat in 
an artificial Ihmace. — BuddcauVt Geology and Mmeraiogy^ vol, 8, poge 9. 
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fissures pre-existing iii the older rocks, and probably in some 
instancy prcMluced during the time of its cooling. 

I have obseryed in a few instances two and even three 
dikes, or veins of hornblende rocks, intersecting each other 
in A manner that proves as inany volcanic efforts made at dif- 
Uxeal times. Again, it is evident that since these rocks have 
been produced, tney have been broken up and rent asunder 
by earthquakes, and thus the deep chasms, fissures, and frac- 
tured condition even of the trap itself may be explained. 

I next proceeded to examme the country extending from 
St John to St. Andrews, and situated more remotely from 
the sAore. After leaving the argillaceous and greywacke 
slates at Carleton, and following the course of the main road, 

¥'anite appears at the surface as far westward as Lancaster, 
he limestone formation was seen at a number of places in 
the forest, where it is sometimes exposed on the sides of ra- 
vines and brooks. Its course varies from west-south-west to 
south east, and it is met on both of its sides by the slates and 
greywacke already referred to. 



LANCASTER. 

A large hill on the east side of the Musquash, and about 
a mile fi-om the village of Ivanhoe, is composed of conglome- 
rate, which has been intensely heated by its proximity to an 
overlaying mass of tr&p. Numerous veins of quartz run 
through the rocks ih all directions, and contain beautiful 
crystals of limpid quartfc* The limestone appears on the op- 
posite side of the river, and near Mr. Marshall's farm.— A 
tract of land was purchased by some Americans for the pur- 
pose of quarrying marble from it Like many other specula- 
tions of the kind, it proceeded uo farther, notwithstanding a 
good marble might be procured at the spot. 

Eastward and westward of the Mills of the Lancaster Mill 
Company, a coarse syenite forms a chain of hills of conside- 
rable elevation. This rock often changes in its character so 
as to become a greenstone, and by havmg mica added to its 
mixture instead of hornblende, sometimes becomes a perfect 
granite* Each of these rocks contain injected masses of trap- 
pean matter. On thie side of a hill half a mile northward of 
the church, some indications of limestone had been observed 
during the past summer. The situation was explored, and 
by the assistance of several gentlemen from the neighbour- 
noodi we were successful in discovering a sufficient quantity 
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T>Fthkt ro^k to supply the demands of this flourishing settle- 
ment, and means have already been employed to bring it in- 
to use as a manure. A reddish argillaceous slate meets the 
limestone on both of its sides. The slate passes into grey- 
ivacke, containing at some places a sufficient quantity of 
brown and red oxides of iron to be manufactured for pig- 
ments. 

The river communicates with a chain of lakes, extend- 
ing to the head waters of the Oromocto, so that every facili- 
ty is offered for transporting the logs from the forest to the 
village, where there are milts of superior construction to saw 
them into lumber fit for the English market* 

The granite and syenite penetrated by numerous dikes 
of trap, continue in a westerly direction to near the Le Proe 
river," where they are met by the sandstones already meiltion* 
ed. Those rocks are frequently covered to considerable depth 
by beds of sand, and clay, containing large blocks or boul- 
ders that have been swept from the mountains and hills si- 
tuated to the north. 

The gray sandstones of the coal measures, with occasi- 
onal tracts of new red sandstone, continue about three miles 
northward, and a mile westward of Le Proe Bridge ; from 
thence to New River the talcose, argillaceous, and greywacke 
slates are found in place ; but the same interruption they have 
suffered on the coast, is also manifest throughout their seve- 
ral formations, wherever they are found in this part of the 
country. The hornblende rocks forming the dikes contain 
Veins df quartz, carbonate of lime, and feldspar. 

From New River to the Magaguadavic, a distance of 
fifteen miles, the trap predominates, and the surface is fre- 
quently octupied with boulders of granite, and beds of gra- 
vel. The mountains in the neighbourhood of Lake Utopia, 
and westward to the Digdeguash, are in general trap of the 
red feldspar variety, which also extends to Chamcook, where 
it is met by the new red sandstone. 



- * The village of Ivanhoe belongs to the Lancaster MAI Company, who have here a 
very supenor and powerful set of milk for the manufacture of all kinds of lumber, and 
an mcalculable lunount of unemployed water power. The mills are 200 feet in length, 
hy 60 in breadth ; the moving power is an overshot water-wheel 25 feet in diameter, 
which carries four gaaM of saws besides other machinery. The C<unpany own a 
tract of country containing upwards of 50,000 acres, in connection with these mills, 
and from which they procure supplies of exceUent timber. The establishment ap- 

Sears in a very thrivina condition, and eveiy thing about it at th« time of my Tint 
ad the appearance of Busy industry. It is well worthy an iattentive exaniination, 
espedally by those who have not been accustomed to the best kind of machinefy^ — 
It is fitted up in a ^manner so perfect that it reflects a high credit on both. the aw- 
cTianic and architect, and must make the capital advanced a profitable stock. /"^ 
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Extending in a north-east and south-west direction, and 
on a line parallel with the coast and the granitic range of 
pioimtains, the transition slates and limestone, followed by 
the coal measures appearing at Le Froe River, and the con- 
glomerate and red sandstones, &c. lieing above them, appear 
once to have succeeded each other in regular order. But all 
these formations have been broken up, and overlaid by ex- 
tensive masses of trap rock. The whole of the strata between 
the granitic chain, and the present sea, have been fractured, 
changed, and In many instances, buried by ancient lava, and 
the appearance of the hills indicates how extensively volcanic 
forces have been applied. 

But few minerals were found of any value during the 
exploration of this wide and almost uninhabited tract of coim- 
try, where the settlements do not extend far from the road 
reaching from Carleton to St Andrews* I was informed that 
lead ore had been found at Clear Lake, near the head of New 
Itlver, and I endeavoured to obtain such information as would 
lead to its development ; but the only individual who declared 
that he had seen the ore, would not reveal the secret for less 
than five hundred pounds, a sum I was rather unprepared to 
supply, especially as he would not become my guide through 
th^ forest until the money was placed in his hands. Proba^ 
biy, the report circulated concerning this ore, is little beVt^r 
than an idle story. 

Along the broken and desolate district extending from 
the mbuntmns of the Nerepis to the American boundary, the 
feldspathic, and hornblende trap forms lofty, abrupt, and 
often inaccessible clifis, and the sublime appearance of this 
chain of mountains admirably displays the igneous character 
of Its rocks. The remains of ancient craters, that have out- 
lived the destructive operations of the elements, are still visi- 
ble, and fill the mind with the highest veneration. This 
mountain scenery is rendered still more wild by the depth 
and silence of its valleys, and the succession of pyramid after 
pyramid, rising as far in the distance as the eye can behold. 
Their bright tops seen glittering in the mid-day sun, seem 
like beacons hung over the dark ravines, and winding hol- 
lows, mantled with the thickest spruce, and inhabited only 
by the sulky bear and bounding deer.* 

Wherever there is any collection of diluvial detritus^ or 
alluvial matter brought from the mountains by descen^g 
torrents, derived from rains and the melting snow, there is a 
fine growth of timber, and the beach and birch, and maple, 
may oe seen in those places where a sufficient foothold has 
been supplied for their roots. 
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To those who have not become acquainted with the ef- 
fects produced upon rocks by igneous causes, and have not 
studied the history of volcanoes^ some of the facts laid down 
may appear fimciful and extravagant ; but if they will look 
into those causes, and observe the effects resulting frqm them 
in other parts of the world, they will find that New-Bruns* 
wick is not alone in bearing the most fiiithful reonrds of an- 
cient terrestrial disturbance.* 

It is evident that this purt of America, has, within a r^ 
cent period, been disturbed and cpnvulscd by earthquakes. 
The numerous dislocations, chasms,. apd caverns, filled with 
broken rocks, shew that firom this, or sin^Uar operations, they 
have been produced. In New-Brunswick, NovarScotia, and 
Lower Canada, these phenomena are common* Sometimes 
there are deep fissures in the ffranite several mile^ in length, 
and not more than two feet wide at the surface. Into these 
dangerous openings many wild animals hate fallen and 
perished. 

It has been said that Jacques Ciirtiers in hi^ first voyage 
up the St. Lawrence in 1535, met with up obstitclp wihen sau« 
ing on the northern side of the river, bot on hk return in 
1540, he fell in with a shore which had been formed during 
his absence, so that for a time he could not proceed on his 
voyage, 

A manuscript in the Jesuit's College at Quebec, describes 
a number of tremendous earthquakes that took pLmce m 1663* 
Th^se opened new channels for rivers, and lakes were formed 
in the depressions left in the earth. New islands arose, hills 
were levelled, and showers of volcanic ashes fell upon the 
surface* of the country. These earthquakes also shook New 
England, Acadia, or NovarScotia, ana New France. Since 
that time, shocks of earthquakes have been felt at separate 
intervals, and volcanoes are said to have been in a state of 
ac^ivi^ in the neighbourhood of fiafiin's Bay, but a few years 
sinee. The shock that alarmed many of the inhabitants of No- 
va-Scotia, but a few years ago^ is well remembered.. The In- 
dians, also, have a tradition that the Saint John river was £<»:- 
merly a great lake, whicli burst its barrier at the fiills during an 
earthquake, and emptied its contents into the sea. Whether 
it was fi-om these earthquakes that the lakes in Canada had 
their origin, is nol-certainly known ; but it is certain that the 
waters flowing into them, formerly escaped down the Missis- 
sippi into the ocean ; and the original bed of the river has been 

* See Lyell's Principles of Geology, vol. ii. chap. ix. * " 
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distinctly traced to a «rreat distance in that direction. Hence 
it cannot appear improbable that the submersion of Grand 
Manan, and other phenomena observed in New-Brunswick, 
had a common cause with those just mentioned, when the 
whole coast of British America was shMk to^ its deepest 
foundations. ^'/. \' K - 

According to the memoirs of Captain Bayfield, the 
shores of the Gulph and mouth of the River St. Lawrence, 
have, from time to time, since the year 1550, been submitted 
to upheavings of the earth. Sometimes their force has been 
sufficient to throw down chimnies. At St* Paul's Bay, fifty 
miles north*east from Quebec, the inhabitants say that the 
country is visited with an earthquake every twenty-five years, 
and the shocks continue forty days. It is also stated in the 
history of Canada, that, in 1663, these convulsive upheavings 
of the earth continued six months, and extended to a distance 
of (I hundred and thirty miles.* 

But without calling in the aid of these historical facts, 
or referring to tradition, it is only necessary to appeal to the 
rocks themselves, which bear the most indubitable evidence 
of having been broken up and moved by the earth's internal 
energies, but at what period of time cannot be exactly knowh.f 

* Ses M*Gregor's Travels in America. 

t Since the above went to j^ressi accounts have been received from Kios's Coun- 
ty and other parts of this district, that tin earthquake has within a ^few days past 
ereatly alaraied the inhabitants ; and axshuMh, in consequence of the injnry received 
during the shocks, was consumed by fire. 
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bnxrauce of thb saint johiv. 



Carleton. 

Having given some account of the Falls at the entrance 
0f the Saint John Riyer, in letters previously addressed to 
YourExcellencj) and published in the Province, I defer 
giving a more particular description of this remarkable spot, 
until a geological survey is extended to its east side. 

. At Sand Point, the greenstone may be seen, having 
fcNTced its way through the grey wacke slate, and in immediate 
contact with its broken strata, which frequently contain veins 
of quartz, and carbonate of lime* A small vein of jasper 
was also observed, where the sea had worn away the rock. 
The trap rock composes the eminences where tlie tower and 
blockhouse are built, and the naked conical hills stretching 
away to the West. 

At NegrotowH Point there is a bed of clay of a good 
quality for making bricks: but few of the shells belonging to 
the tertiary deposits were observed in it, and it is free from 
the carbonate of lime, ^his point suffers much from the ac- 
tion of the waves, and rapid currents; many old persons can 
remember when it extended outwards much farther, and was 
separated from Partridge Island by a very narrow channel. 
Large blocks of calcareous breccia are occasionally seen in 
this part of the county; they have evidently been drifted 
from the mouth of the Kennebeckasis, situated to the north, 
•where that rock is in situ. From the tower, there is a beau-^ 
tiful view of the city, harbour, and falls of Saint John. The 
slate and trap formations, extending along the coast, are 
undulated on the surface, while the limestone formation, fol« 
lowing a north-east course, has a peculiar uneven and very 
picturesque appearance. Farther north, the more lofty 
xopunlains of the Nerepis are seen rising in successive steps. 
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and in more lofty grandeur. From the site of the bridge^ 
the grey wacke slate is uncovered on both banks of the river, 
to the lower opening of the falls, a distance of half a mile. 

The narrow gorge forming the lower outlet of the falls, 
is composed of a white and variegated limestone* The river 
here passes through an opening not more than ode hundred 
and fifty yards wide. The cliffs on each side are about one 
hundred feet high,' and perpendicular. On the east side, a 
large block of impure llmestohe stands |n advance, dknng 
a great impediment to the flood tide, and the descent of the 
water above. The whole length of the ** narrows'* is per- 
haps three quarters of a mile. Two small islands are situa- 
ted on the east side, and create powerful eddies and danger- 
ous whirlpools : but, from being exposed to such rapid cur- 
rents, they are wearing away, and in time will disappear. 
Were the cli£& on each side of the falls brought together, 
they would correspond, and the protuberances on one side' 
would occupy cavities in the other ; this is the best evidence 
of their having been separated by the causes already meri^ 
tioned.^xThere are iime-kilns on each side of the narrows, 
and the rock is conveniently situated for being quarried, and 
shipped after it is calcined. 

The rocks on each side of the river at Indian Towti,' 
are syenite and trap, which have broken up and replaced the 
limestone in a remarkable manner. Occasionally, detached 
portions of the slate and greywftcke form^tiofts, hold posi- 
tions unconfbrmalile to the crystalline masses beneath them. . 
The limestone crossed the river in separate belts, or what 
might be called large veins. The first of the^e is at the 
lower opening of the falls \ the second crosses the rrver on a 
line with the limekilns on each sidef and forms a part of 
the upper island. The third is seen a short distance abdve 
Indian Towii ; another appears at Roberts&n's kiln, and abo 
on. the west side of the rivec This seems to be the most 
important belt, and afibrds lime of the most snperipr quaHty^' 
Several more may be seen on eadi side of the ** Narrowsr.** 
These belts or veins will average from a hundred to fotif 
hundi'ed yards in thickness. Detached massbi of the calca-' 
reous rock may also be. seen included in the greenstone, that: 
is mingled wkh it in a singular manner. Several of thes^ 
isolated portions of the transition limestone formation, were ~ 
observed running in a north-east and sotirth-Wj&st direction, 
on the peninsula between ^int John itnd the Kenneb^l^s. ' 
Directly opposite Indian Town, there is a rock composed of ' 
hornblende, feldspar, and quartz. It resiembles granite, aiid ' 
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and is common on tins part of the river> where it is often Ih^ 
jected with dikes of greenstone. 

The limestone is generally of a light blue colour, and) 
so far as it has been examined, contains no organic remains. 
When caldned, it is white, and the lime is well adapted lor 
masonry and agricalture. 

A short distance frbmdthe shore, and not far from Carle- 
ton, a beautiful marble was discovered. The rock, is highly , 
crystalized :^ the masble is of a light pink colour, clouded and 
shaded with veins of bright green chlorite and serpentine, re- . 
seiBibling, very nearly, the ^* verde untied^ of the Italians. 
At the surface, the rocks have been fractured by the frost ; 
blocks of large siat may be procured by opening,the quarry 
to the depth of a tew feet. Arrangements will certainly be 
made in the spring, to work this marble, as it is superior in 
beauty to that imported from the United States, and sold at 
fC high price. 

At the " Narrows," there is also a fine while marble^ 
but it appears to be too much broken to afford any large 
slabs. The greenstone and limestone continue to within 
thi^ee-fourths of a mile of the " Boar'g Head," where they 
are met by a coarse calcareous breccia, or puddingstone, / 
forming the Head and shore,' to a cdnsiderable distance on 
the Kennebeckasis. The breccia is composed of angular 
fragments of limestone of different colours, firmly cemented 
together. The whole formation resembles the conglomerate 
of England, sometimes found connected with the old red 
sandstone; aUd probably it is of the same relative age. Its 
course is about east, and the dip north 15°. This rock was 
only seen at one place on th6 west side of the river. The 
limestone occurs at South Bay, whence, westerly, the green- 
stone is predominant Along the shore, towards the Nerepfs, 
there are deep bedf of clay, sand, anS gravel, often covering 
the rocks to the depth of a hundred feet. There are sixteen 
lime-kilns on this part of the river, and within a distance of 
four miles. The quantity of lime burnt in them last season, 
according to the most accurate computation that could be 
made, is about five thousand hogsheAfjj^ and the price is. 
from eight to ten shillings per hogsheao/ The amount of 
lime consumed in the Province, and shipped ffom these kilns, 
is therefore upwards of two thousand pounds. There is also 
a considerable qu4htity of the rogk transported to Novar 
Scotia. 

Many of the strata haVe a peculiar waved appearauace, 
and ure finely marked with coloured lines^ like those of curled 
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iiHtpW; these lines, no doubt, irere laid during their original 
accumulation, and probably the wavings were effected while 
they were ia a soft slate. The above quay*ies are of much 
inaportance to the country^ and might be made, by the use of 

fi^^per kilns, to supply a mudi great($r quantity qf lime^ at 
ess expense. 



UVTCRSECTIIIC} lillVBji^ 



I next proceeded to explore intersecting lines across this 
part of the Province, in onJer to cross the several series of 
strata between the sea and the great coal formation ; and, if 
possible, to discover how far the coal district extends south- 
ward. It will be seen^^ presently, what success attended this 
plan of exploration, and the important discoveries, that re- 
sulted from it. The granitic range of mountains, and the 
successive formations running parallel to its base» were ob- 
served to follow a north-east and south-west direction, and 
tj^^reforfe, by exploring a north-west fine of country, each 
slratum was crossed at right angles. The section that was 
inade for this purpose, extends from Carleton to the mouth 
of the Oromocto, following the direction of the Nerepis road. 
Another was luade along the south and west side of ibe 
main river, as far as Frederlcton ; and the third reaches from 
the mouth of the Magaguadavic to the Oromocto^ aod qfoftses 
the strata obliquely. \ ' 

NEREPIS ROAD. 

The limestone fixtcnds northward on the river and the 
Nerepis road* to tfti fprm of Mr. Johm Stevens, From 
this place, and Ae kilns at South Bay, Fredericton and th§ 
vllijuges along the river receive their supplies of lime. Near 
Mr. Hatfield's mills, the greywacke i||iy be seen in con-* 
tact vnth a large dike^ wBere its fissures are fiUed with the 

sulphu,ret of JroBy and beautifully spread iippi^ each broken 
mass. 
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. From HAMM\Inii to MATHEa'i>, the greenstone inter* 
rupied by numerous dikes appears, at the surface, and extends 
along the sides of th^-Long Reach aaU river, dften rising in 
bold cliffs. At t||je entrance and some distance up the Nere- 

f)is^ (a small river emptying into tbeJSAint John) there are 
arge collections of i^od and graveli and as the trap rocks 
griMiaally disiateg^ate, a l^rtile soil is produoedt aiid nr&Sit 
l^owth of beech, birch, and m«^le fldari^bes up<m all the high 
grounds. The rivef runs through im extettsive tract of mtaeak 
and iis^eryale, from which the farms along its banks are well 
supplied with hay. Coffin's Manor and other places in this 
aeighbourhoofl are delightfully situated, and there is a neat- 
ness about the farms not always to be observed in the contilry. 
A &w erystals.^f amethyst, quartz, and feldspar, were tskea 
from the i^ocks near Mathsb's excellent Inn. 

The Nerepis River mus in a north-westerly direction^ 
and to the distance of twelve mi|es ]:^asses through a belt of 
intervale of a superior quality, and ailbrdii^ a fiAe growth of 
ash and elm, which in many places frcHh the absenoe of under-- 
brush, appears like a planted grove. A large portico of this 
excell^it land was owned by the late General Coffi v. Th^ 
areapccupied by the intervale is called Coffin's Valley "whioh 
passes through a deep gorge in the Nel^is mountain^ Und 
affi>rds the only course where the Toad could be takeil with- 
out passing, over hills almost inBurmdun table. On each side 
of the valley the mountains rise in sublime grandeur, and af- 
ford some of the mosit picturesque scenery in the. comtry.-^ 
These mountains are composed of varieties of granite} s^enite^ 
tLQ^ greenstone. 

At many places the rock i% a perfect granitic breccia, 
being composed of different *kinds of granite cemented toge- 
ther. In other itistanc&S, pieces pf j^ap, syenite^ aisd gl^smke 
compose this peculiar cq^omorate^ wko^i probable or^in 
is like that of trap tuff. 

I visited several places on Doufidas mountaiD^ and feund 
thi xocks to consist of crystlEdized feldspar, with laige ^aina €^ 
(uiartsl imbedded^ Th0 tqp df the, nioimtain iis. niked oC 
^ant& The decbrnpcmttoo of feldsp^ leaves tfie^^atils cif 
quartz unattached, and they cover die stir&oe of pie tdck 
tNque^tiy to tb^ depth of a foot ; henee travelUi^ o$sr tbwtei 
seems like walking, over coarse salt. About two imlesfiorth- 
ward of Mr«cJDiBBL££'s fifrm on the nsaia cettd»: thetcryiftdlline 
rocks are met by slate $ndi(greyvMK:!k s^jj^^tev^g tiieposi*- 
tions so common to the strata wherever; ^i^* have be^ ^^^ 
T^md to subterranean dtshirbame. The jpoiAitainTis abioiit 
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me thousand feet above the level of the sfea. From its sum-' 
tnit were seen in a southerly direction the narrows and lands 
in the neighbourhood of the City of Sflint 5ohn ; and in the 
distance me north mountains of Nova-StfDtia are distinctly 
Yi&ible. From this site the primary chain of mountains will 
be seeti ekvaled far abovethe common level of the coimtry* 
Htm Alpine range is strongly contrasted with the lower 
grounds situat^ed upon the slate, and the coal district placed 
farther to the north. Eagle Cliffs and c4her high lands were 
also visited, but thev present but little of interest beyond 
what has be^n alrea(}y noticed. 

'The slate becomes more ar^Uaceous and continues to 
the distance of about five miles northward of HARDtKO-'s Inn^ 
on tbe main road lending thence to FradiirictK}. The width 
of this formation wall not be however more than four and a 
Isalf miles, if measared directly across its sur&oe,^ and at right 
angles with the lines of stratincation. The strata are hignly 
inained, and frequently perpendicular. Among them a num-* 
b^ were found capable of affording excellent roofing slate, 
but as this valuable material may be procured much nearer 
the main river, and where it can be readily shipped, it is not 
probable that quarries will be opened very soon in the more 
retired situations of the district 

•Near Dabby Gilloa^s the slate is succeeded by a coarse 
conglomerate, and finally by the millstone grit and sandstones 
<if-tne coal measures, which continue to the mouth of the 
Oromocto. The old red sandstone and nmuntain limestone, 
were also discovered above the slate, but an account of those 
formations is deferred at present. 



g£CTION OF THE OOiaiTRY BETWEEN THE MOUTH 
OF THE MA6AGUADAYIC AND THE OROMOCTO. 

* Having thus made a section of the primary and transi- 
tion rocks being between Saint John and the gi«at coal field 
of the Province, my labours were next devoted to explore a 
similar line from the Atlantic coast towards the same point, 
and by mimh a perfect selection across the Province was com^^ 
pleted, at the remainder of the line had been explored in the 
summer of 1837. * 

The trap* rocks at the village of Magaguada^vic continue 

to within a shore distanci of the « Upper,Falls/' The xed 

feldspar variety forms most of the precipitous mountains on 

-each side of the valley where the river passes. To the iii^ 
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tHYice of eight miles from the village the stream runs through 
a rich tract of intervale^ frith fine farms on each side. But 
the high lands in general are barren, and the decomposition 
of the naked rock is too slow to allow a soil to accumulate to 
any depth, and the torrents of rain descending wilh great 
violence upon the mountains^ wash away each particle as soon 
as it is liberated by other caeses^ 

At the << Upper Mills,'' the river passes over a consider-* 
able fall, and ninertows are kept in motion on the side of a 
steep cliff, which is one of a series of steps from the sea to the 
lakes of the more elevated region* The soil at this place is 
composed of a fine sand, derived from the granite situated to 
the north : it contains grains of feldspar stul undecomposed. 
Between thb place and a new village, fifteen miles farther 
northward, there is a large tract of low, level land^; the coan-^ 
^y then becomes exceedingly mountainous, and exhibits the 
characteristic features of a granitic district ; and it is remarka- 
Ue tbat here the lower land is almost barren, while the high- 
er ^ound% dthowh situated on the same rodk, are covered 
with fine forest timber. I travelled some distance along the 
banks of the Piskehagan, and found the slate mixed with> 
boulders of other rocks, but did not observe it in situ as I 
had anticipated. The season having been dry, this branch of 
the Magaguadavic, and other river channels, present a singu-* 
lar appearance, and she^^ to some extent how solid rocks be- 
come worn away by running water. Frequently the solid 
granite has become excavated to the depth of thirty feet, and 
to a distance on the surface of twenty miles into the wildem^s, 
where each water channel is overhung with the thick foliage of 
the forest Deep groves have been cut by the water collected 
in times of freshet, but at drier seasons of the year, their beds 
are travelled by the lumberman aifd his team. 

About fifty miles above the entrance of the Magaguada<> 
vie, and fifteen from <* the last house," as it is called, lofty 
mountains of granitic and trappean rocks rise side by sicfe. — 
Among these bold and declivious hills, Mount Pleasant 
reaches a greater altitude than any other* eminence in this 
part of the country. I regret that I had not the means of 
ascertaining, correctly, its exact height, for it is im^ssible, 
evM nidi the best barometers, to make accurate calcoiations 
when they are carried unsteadily over hills and valleys, when 
the temperature and density of the atmosphere is constantly 
changing, and often in thit climate* becomes materially affect- 
ed during the time required to asceiri any considerable tract 
«f eountry.-^According to the best calcoiations I could make, 
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it is thirteen hundred feet above the level of the ocean. By 
dinibing a tali spruce on the summit of the mountaiO} the Bay 
of Fundy, and the settlements along the shore may be seen 
distinctly, and the eye having wandered over the uninhaUted 
desert, can discover the smoke of the steamboats on the river 
of Saint John. 

Still farther northward, there is a rang$ of hills compos- 
ed principally of porphyry. Its base is red foldgpar, and 
contains imbedded crystals of cpiartz. This rock if cut asid 
polished would be very beautiful. 

After leaving these plutonic mountains of eruptive rocks, 

the slate and inferior rocks of the carboniferous gr^p, were 

expected to be found in place ; but as it is frequently the cas6, 

they are absent, and their places seem to be supplied by tfa^ 

porphyry. || The old red sandstone was however found .on the 

banks of Skin Creek, a small branch of the Oron^octo./ The 

sandstone probably meets the porphyry, but the suir&ce is so 

deeply covered with vegetable rubbish and stony detritus that 

it is impossible to lay down, on the geological map, the exael 

boundaries of each of these formations. The slate and car- 

^boniferous limestone may appear at some future day^ when 

the d^nse forest is removed, and villages of settlel^s sprlogufi 

and occupy the valleys now only visited by the hardy lumboT'-^ 

y ; ^^n, and tenanted. by herds of deer, stiU remaining, and by 

/ ^/^elr fleetiiess escaping the destroying haad of man* 

From Skin Creek to Mr. Hartt's mills, the distance is 
seven miles,, and the rocks are the conglomerates and sa&df- 
stones of the coal measures, Fromthis place to the entrance 
of the Mf^aguadavic, the distance is about fifty-six miilel^ 
aod to the oiouth of the Qrq^ioctq is twenty miles, making 
the whole distance, by the route taken, between these two 
points, seventy-six miles. The remaining part of this seo- 
tkm of the Province, as was before observed, was made in 
1B3T. The rocks were examined from the Oromopte^ along 
the Grand Lake and Salmon River, to the Richibucto^— <« 
distance of one hundred miles,< — making the whcfle line cf 
section one hundred and seventy miles. 

At M& Hartt's mills, much to the credit of the pror 
prietor, the conglomei*ate has been excavated, to allow the 
salmon, and alewive^ to pass up the stream^ where they de- 
posit their ova. I here found the trunks and branches of 
fossil trees imbedded in the solid rock. Conifera^ or thofl^ 
belonging to the pine and fir trib^ are most abundant, > and 
may be procured in pieo^ of large dimenaions. One species 
of the calamita was procured, aodof asizetfarcxceedii^gany 
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of the present growth. These fossils, or petrifactions, as they ' 
were formerly called, are surrounded by a coating of coal, 
which has resulted from the original bark of the plant. The 
woody part is converted into carbonaceous matter, calcareous 
»ar, and iron pyrites ; but notwithstanding the remarkable 
tngts they have been submitted to, and the conversion of 
vegetable into mineral substances^ the fibrous texture of the 
plant is still disoemable, and under the microscope displays 
the most perfect regularity and beauty. The inhabitants 
suppose that aU these fossils were formerly birch and maple ; 
but they do not belong to any species of trees now found in 
the forests of North America. 

Similar fossils, and many other varieties, are common 
throughout the nicks belonging to the great Coal District of 
the Province. 

The banks of the north branch of the Oromocto, are 
composed altogether of sandstones, shale, and conglomerate, 
abounding in the remains of plants which flourished upon the 
earth, previous to the revolutions that changed the climate 
and all its animal and vegetable producitions./ 

Ten miles up this stream there is an outcropping of coal, 
the vein is only four inches thick, and appears in the banks 
of the riv^ b^ween strata of Utuminous shale, where fossil 
remains are abundant. That there are thick beds of coal 
beneath) there can be no doubt, and the time is rapidly ad- 
vancing, when the fuel now concealed in the rocky strata of 
New-Brunswick, will be required to meet a demand that 
most continue to increase on the whole coast of America* 

From the bridge to the mouth of the main stream, al) 
the rocks belong to the coal measures already mentioned. — 
The river runs along a broad tract of fine intervale. The 
uplands are light and sandy. Formerly the large area situa- 
ted at the base of the mcmntains, was covered with extensive 
forests of pine timber. These have been destroyed by fire^ 
and the lofty trees now stand leafless, decayed, and ready to 
fall to the ground. A light and stmited growth of birch and 
alder is succeeding them. Thus the country has suffered, an 
irreparaUe loss, anid much of its original beauty has faded 
before the devour!^ element* 

Each portion of the uninhabited districts is carefully 
searched by the enterprising, lumberman, and parties from 
the settlements alcmg the Saint John now meet those from 
the shores of the Bay of Fundy, in the ^dlderness. Almost 
eveiy rivulet has been deared to *^ drive" t^e logs down ta 
the mills. Sluicea were observed in the centre of the forest,. 
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an<I the expense of procuring lumber for the Ekiglish market 
is yearly increasing. 

In the rocks between the Magaguadavic and the Saint 
John, no minerals ^f any importance were discovered, except 
the coal) which will be noticed hereafter. Although the 
porphyry may at some future day be required to ornament 
the dwellings of the wealthy, its distance from navigation, 
and the infant state of the country, render it useless in regard 
to its application to architecture. 

Eastward of the head of the Oromocto, the slate ap^ 
pears ; and is succeeded, occasionally, by the old red sand- 
stone, and carboniferous limestone, dipping beneath that part 
of the coal field, which is situated on the south side of the 
Saint John. These formations do not alwa}^ appear at the 
surface, as they are often covered by large tracts of sand 
and gravel. They were, however, discovered at such a num- 
ber of distinct points, as enabled me to recognize the boun- 
daries of this part of the great coal district of the country. 

IRON ORE. 

About six miles north-east of Habdino's Inn, on the 
Nerepis Road, the slate was again seen, with its strata placed 
perpendicular, and running east*north-ea^. Near the church, 
a specimen had been found which was supposed to be coal ; 
upon examination it proved to be the hydrate of iron, and 
from being attached to pieces of argillaceous slate, I was led 
to suppose that larger quantities might be found, by a care- 
ful examination of the schistose rock. The first indications 
of the ore, were observed about half a mile eastward of 
the church. At Coot Hill, a considerable quantity had been 
dug from the side of a ste^ slope, to repair the road : and it 
was afterwards pursued in an easterly direction, to the dis- 
tance of two miles. But the superficial deposits sometimes 
placed above it, and the covering of vegetable matter laid in 
the trackless forest, were obstacles not to be overcome} with- 
out incurring an expense not justifiable under. all the circum- 
stances ; an^ therefore, my object to follow the deposit to the 
main river was frustrated, although I had the satisfaction af- 
terwards of finding the best indications of its existence, near 
the Saint John, where its transportation would be attended 
with but little expense. The ore is situated between the 
strata of argillaceous slate. It is sometimes rendered; mag- 
netic, by the heat which it has evidently received from the 
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^ eruption of the trap dikes ; and it is curious to observe at such 
places, how the magnetic needle becomes affected. 

I was unable to ascertain the exact width of this bed, on 
account of the collections of detritus always covering a part 
of the basset. Its tbicknest was uncQvered at oqc place to 
the distance of twenty yards, and at another no less thAn 
sixty yards. It doubtless exceeds the largest of ordinary de- 
posits of this kind, and would supply the whole of America 
with iron for many ages. Being exposed on the surface, it 
can be quarried like freestone, and its removal and use are 
rendered easy on account of its slaty structure, which allows 
it to be broken up with tihe greatest facility. Three varieties 
of the ore were found, namdy, the hydrate erf" iron, argillace- 
ous oxide of iron, and hematite; upon an averac^e tmy wffl 
yield forty per cent of pure iron, a richness seldom possess- 
ed by the ores extensively worked in England. Every ad- 
vantage is afforded for manufacturing the iron of this bed. 
It runs through a forest of hard wood, that will sup^y an 
abundance of charcoal; and limestone was afterwards found, 
suitable for a flux, within a short distance^of its range. But 
should there be no enterprise to erect furnaces, for the smelt- 
ing of iron, the time has arrived when it will yield a profit 
by being shipped to England, and the United States. Its 
proximity to the navigi^le Saiiit John, and the sea, are' ob- 
jects of the highest importance, and many years will iiQt pass 
tiw^, before it will meet the demand now supplied by other 
•countries. Tht value of such a discovery, although by no 
fneans completed, is too obvious to require a remark. 

Fottr miles northward of the Church, the strata belong- 
ing to the coal measures were found overlieing the slate, and 
they contimie thence to Oagetown, a distance of abk}Ut four- 
teen miles. 

• I carefully examined the rocks from Gagetown to Okna- 
bog Lake: they are aH sandstones and sfaale$ of th^ coiil 
^aeasures, and contidti humerous remains, and impressions 
of phnts that have long since ceased to flourish on t^e earth; 
and wherever tJieir nearest types have been found, they are 
^taa1)sd beneath a tropical sun. But before 1 proceed to 
notice the indications of coal in this district, it win be proper 
lo t«*e a view of the underiieing roc)cs, as a more jgenend 
<deseriptiim can beti^friSed to their superincumbent strata. 
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sectjlOn of the rocks 

FROM THE CatL MEASURES TO THE GRANITE, 



CARBONIFEROUS UHESTONE. 

About a mile southward of the Okoabog Lake, and on 
the road leading along the west side of the river, I was much 
gratified to discover^ again, the outcropping of the old moun- 
tain, or carboniferous limestone. This formation reaches 
away in a south-west direction, andi on the opposite side of 
the river makes a gende curvis from £• n. e. to n. £• It is 
not thick where the river intersects its strata^ but widens con- 
siderably, farther west. Immediately upon this rock, the 
millstone jgrit, and the lower members of the coal measures 
repose. The limestone is crystalline, and will afford marble 
capable of receiving a high polish. Its colours are white, 
grayish white, and dark brown; it contains a large quantity 
of the carbonate of lime — may be calcined by a moderate 
heat, and therefore its discovei^ in this part of the country 
will be extremely useful to its agriculture. This rock 
abounds in the remains of marine animals; among them are 
the ammonite, encrinite, and trilobite. The ostrea, mya, 
and area, are common. These with several other species of 
shells, are not only beautifully figured on the rocks, but fre- 
quently the solid models of their originals may be procured 
in the softer parts of the strata. Frequently the places once 
occupied by the fieshy parts of these animals, are filled 
with crystals of calcareous spar, which iare covered with the 
original shell, also converted into the carbonate of lime. But 
it may appear more extraordinaiy, that among all these shells, 
not one belongs to species now inhabiting the earth ; nor do 
y they agree exacdy with races found in the same rocks in Eu- 
rope. That period in the earth's history when any of these 
tribes were animated, has passed away, and other species, fit- 
ted to the present condition and climate of the country, have 
succeeded them.* 

* It has not been considered proper in the present report, to give a minnte descrip- 
tion of these fossil shells ; a more detailed account ofihem may yet appeiur in a Work 
not altogether devoted to the mineral resources of the Province. 
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, OLD RED SANDSTONE. 

Immediately to. the southward, and In con 
carboniferous limestone, appears the old red sane 

its strata dippingnorthward^ beneath the superinci 

careous rock- This sandstone is of a dull brick re« color,-^ ^ 
is composed of course silicious sand, pebbles, with mica and ^ s. 
clay slate, firmly cemented together. On the farm of Mr. 
Gilbert, it has been broken mrough by a dike, and changes / 
have been effected similar to those noticed in the beginning / 
of this report The formation extends four miles along the 
road to Little River, where in its torn it oyerlies the slate. 

Both the limestone and old red sandstone, rise to con- 
siderable altitude, and form large oval hills. The soil upon 
tb^ is very fertile, and they bear the same general character 
of similar formations in Europe 

ARGILLACEOUS SLATE. 

At Little River, the strata of this formation dip. beneath 
the sandstone^ which conforms to its inclination. From that 
place it extends to the southward three miles, where it is met 
by the granite of the primary mountain chain* Its strata in 
general are argillaceous, except where they approach the 
granite, and pass into mica slate. Indications of the exist- 
ence of the iron ore, before mentioned, were found near the 
river, whete a large quantity of the oxide of iron has been 
washed by rains from the side of a hill. 

Excellent roofing slate may be quarried near the road 
crossing this formation ; at several situations it was examined, 
and the strata were often Ibund admiraUy adapted for cover- 
ing buildings. On the surface, the slate has been much bro-. 
ken by the frost, but by removing the fractured crust, to the 
d^th of a few fet^ the rock assames its true character, and 
i& capable of being split into pieces of the ordinary thickness; 
It is to be hoped that the Attention of oiterprising individuals 
will be directed to the use of this dcnnestic slate, which, if 
carefully explore and properly worked, will equal in value 
any hitherto imported nrom Wales. 

GRANITE. 

Like the several formations already noticed^ as they oc- 
cur on this section, the granite, entering into the primary 
chwi^ extends, in a north-east direction,, to the very margin 
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of the main river, where it rises id low naked cliffs, rather 
abov^ the ordinary level of the country. At Fowler's and 
JoKEs'i mills, the river passes along directly at the termina- 
tion of a long granitic ridge, diat will aven^ from a mile to 
a mile and alialf in breaddi. The granite forming this ridge 
in of several varieties, and all eq«ifdly free from any decom- 
posable minerals that would injure their colour or durability. 
In general it is hnt grained, compact, and will admit of the 
most delicate sculpture, without crumbling before the ebisel. 
To these advantages', it may be added that eranite will sel-* 
dom be seen in any country that eaa vie wiui it in beauty. 
Masses of almost any dimensfdns may be quarried within 
two hundred yards oi the river, and the facilities for its tran- 
t>ortation are such as are seldom pos^'ssed. Millstones have 
, been made here for a numb^ of years past, and one variety 
of the rock is suitable for that purpose. But it is surprising 
that these fine quarries should nave been so lon^ overlooked, 
while the granite used at Saint John tnd Saint Andrews, has 
been imported from Nova-Scotia, and the United States. — 
The persons whom I had employed to assist me, probably ob- 
served the attention paid to these rodcs, and I bad spckea of 
their valde to several individuids in the neighboorbood. Since 
that time, all the quarries have been purchased by Messrs* 
Gal:^b and Justus S. Wet score, who are making prepara* 
tions to open them in the spring. In AiCurte, iiAs Province^ 
Nova Scotia, and the United Stotes, can be abundandy sup* 
plied from the River Saint John, wiuere not only the best 
materials for buildings, but the cheapest mode^transporta* 
tion are uhited, and ready to meet the m^st extensive de- 
mands. , . ^ 

On the west sidie of the Long Reach, are i^enite, and 
•slate. These rocks compose a considerable eminence, eaUed 
-A the *^ Deyil!aJBuaek," and other conical hills in die country 
adjacemt. Bald Mountain is eleven hundred imd twenty Iset 
high, and will afford the traveller one of the most pictur^ue 
and delightful views in Amef ida* Although it requirea some 
industry to march throt^h the foreirt;, and ascend to itt simi*- 
mit, the labour is amply repaid, if performed of a fine day. 
Nothing can exceed the grandeur of this mom^ain scenery*-^ 
the river, the great watery turnpike of the Province, appears 
like a serpentine brook, winding its way through the hills^ 
and the steam^boats and small craft gliding over its surface 
hi the summer season, render the proepect enicba;ntiiig«* Of- 
ten they seem to be sailing among groves of elms, ana stacks 
of bay, scattered over the intervale^ made still more plffaeing 
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by the hrif^shadowed cottage, and the spire of the village 
church. 

Seldom, in any part of the world, are the several forma- 
tions found succeeding each other in the great scale of super- 
position, with that beauty, regularity,, aiHl order, that they 
dbpiay on the section just adverted to. The granite is suo- 
ceeded by the slate, the slate by the old red sandstone, then 
comes the carboniferous limestone, millstone grit, and the 
coal series, surmounted by conglomerate, and the new red 
sandstone appearing on tfaiie shores of the Grand Lake* 

It must be pleasing to geologists in Europe, to know 
that the same order of succession, which hais been established 
by experience, and is observed in the strata of Britain^ 
France, and Germany, is also found to exist in North Ame- 
rica; and thus the science of geology u suppcurted in its first 
prandples, and rendered of more general application. 

COAL MEASURES. 

Hwring thus given some account of the rocks and mi- 
nerals of that part of the Province, included in my instruc- 
tions, and situated southward of the coal district; 1 now pro- 
ceed- lo notice this important fiMrmaUon, and without giving 
parcieokir local details, riiall endeavour to define the area in 
irfiich coal nmcy be expected to occur^ so far as my explore* 
tiooB have been extended. 

The rocks composing the primary mountain chain, ex- 
tend in « westerly directioQ into the American Slate of Maine. 
Another series of grantibe failla and moiwtaina rises m the 
ne^bourhood cl Loon Lake, reaching in a north-west di- 
reocaon, eii4nseing the Pekioke^ nod If eductic Ealls^ Eel 
River, and the high lands in that quarter. The slates, ^rey- J 
wacke, and other transition rocks, oconpy large tracts, s^ua- 
ted at the bases of these «Bore elevated resiotis, following a ' j 
edr^near course, having die Oknabog Lake at one ttxtre- ^ 
mKy, md the Keswick at the other. The<^ld red sandstcme, ] 



mountain, or carboniferous limestone, were discovered at 
several places along this curve, and although they do not 
always appear, the margin of this portion of the great coal 
distnct was distincdy ascertained, so that its boundaries can 
be laid down upon a geographical map. It therefore appears 
that the division of the coal field, which is situated southward ] 
of die Saint John, is a segment of a large circle, described i 
between the Oknabog and K^widc^ a&d touching at Skin ^ 
Creeky kxMl the head of the Oronocto. 
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The discovery of such facts in Engiand, ux>uld be con- 
sidered of national iropiortance; for, as bituminous coal has 
always been found under circumstances similar to those just 
described, it only requires the application of capital, and 
enterprise, to render it subservient to the wants of the 
country, when such conditions of its existence have been 
ascertained. 

At many places within the limits of this great bitumi- 
nous coal field, outcroppings of the most superficial coal 
strata have been found; but the richer and deeper deposits 
remain unpenetrated, notwithstanding their existence is now 
rendered certain. I endeavoured, so far as possible, to find 
where the deeper strata of coal rise to the surface; but the 
extensive collections of sand, graveV &c« spread over them, 
are obstacles not to be overcome by a mere view* In (he 
detritus that has been derived from the edges of the strata^ 
pieces of coal were often observed* Under a consideration 
of all these circumstances, no doubt, then, can be entertained, 
that coal may be procured in the country adjacent to Frede- 
ricton, Gagetown, and in the circular tract already ad- 
verted to. ' 

The season becoming advanced, the inclemency of the 
weather, frost, and snow, compelled me to retreat from the 
field of my labours, long before the necessary examinations 
had been completed. I hope, however, to resume them in 
the spring, and to complete a work which at its commence- 
ment has been so successfiii. 

It is a fact <^ the first ccmsideration, that the navi^J^le 
Saint John passes across a part of the great coal field of the 
Province, and, therefore, its productions could be cheaply 
transported: and as bituminous coal has not been discovered 
any where along the eastern coast of the United States, the 
vaiue of New-Brunswick , can scarcely be estimated ; and 
long afler her forests of timber have disappeared, and agri* 
culture has ascended even to the mountain's top, will het 
coal and iron, if properly developed, support her commerce, 
and maintain her revenue. 



DILUVIAL COLLECTIONS. 

In every part of the Province, so far as it has been ex- 
amined, there are numerous boulders, or blocks, of rock, 
scattered over the surfiice, and buried in all the superficial 
deposits of sand and gravel. Sometiines these detached 
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masses are of enormous magnitude, and will weigh sorn^ 
thousands of tons* That many of them have been transport- 
ed from a distance, there can be no doubt, as their sharp 
angles have been worn o£P, and they are scattered at distances 
of a few yards, to many miles from the formation wh^e they 
belong, and where they have been conveyed* In every in* 
stance^ the nearer their parent rock is approached, the lar- 
ger they become, which is strong evidence of their having 
be&k drifted by a current of water, which, by the friction 
product, lessened their dimensions, and rendered them glo- 
bular, according to the distance of transportation. 

At the base of the trappean and primary mountains, 

these blocks are seen piled in the greatest confnsion, but still 

retaining their sharp edges. At a distance of a few miles, 

they are of much snualler size, and assume a spherical shape. 

By carefully observing the courses these boulders bear from 

their original beds, the course of the current that swept them 

away may be ascertained. Having, found minerals contained 

in these loose masses, I have been able, by the aid of a 

compass^ to pursue these minerals to their native mountain. 

Admitting that these boulders have been transported by a 

current of water, that has passed over the country, the course 

of that current in general must have been from the norths to- 

wttrda the south. But it sometimes happens, that such blocks 

are fimnd in other directions. This circumstance can be 

finrly explained, by the fact, that the course of running water 

is always powerfully influenced by the surface over which it 

passes ; and if the wh<de country has been submersed, (a fact 

Hot admitting of a doubt,) during the subsidence bf the wa- 

tety at the elevati^i of the land, the current would be liable 

to many changes, and the effects produced by those changes, 

would be, as they still are, manitest. 

In approaching any of the mountains or hills of New- 
Brunswick, from \b» soudiward, the traveller is made ac- 
quainted with their rocks long before he reaches their bases ; 
out advancing from the northward, he receives no informa-r 
tba of this kind. 

These remarks will also apply to the numerous and ex- 
tensive beds of pebbles, gravel, and sand. In all cases these 
collections are found to partake of the chai*acters of rocks, 
situated northward of them : they are these rocks, more 
or less comminuted, and acted upon by the new chemical 
combinations their pulverised state has made them capable 
of entering into. The granite yi^s a sand composed of 
mica, feldspar, and quartz, the conglomerate affords pebbles, 
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^Tid the s&ndstone large tracts of fine sand. As the newer 
crocks have been formed from the materials of those preced- 
ing them» 80 the gravel, sand, &c. now found upon the sur- 
face, has resulted from the disiategration of rocks now situat- 
ed at the oiitside of the earth's crust. 

The same rule will apply to alluvial matter ; when this 
has been conveyed from rocks containing potash, lime, clay, 
&c. it is fertile, bat when it has its origin in silex done, it is 
as sterile as the desert. The newer formations are always 
derived from the older, and in the Britiidi Provinces, the 
qualities of soil may often be discovered by ao acquaintance 
with the rocks beneath, and those that are placed in a north- 
erly direction. 

Besides these evidences of a general deluge, there are 
others not less important. In general, the summits of moun- 
tains and hills are uncovered, and frequently destitute of ve- 
getation. The surface <^ the rocks is smooth, and appears 
to have been worn down. In the deep valleys, there are nu- 
merous collections of broken rocks, sand, and pebbles, that 
are known to have been derived from higher situations. 
These collections of large tocks could not have been made 
thiDogh the influence of any other cause than a violent rush 
of wator, which rolled the loose fragments from the moun^ 
tain's top downwards to the valleys b^ieath. . Again, in ihe 
rocks of every part of the coantry explored, there are grooves 
and scratches, from one to several inches in depdi, extending 
from the north towards the south* These grooves were evi^ 
dently cut by heavy masses moved over them^ by a powerful 
force ; and are such as would result from a ppwernil flood. 
It is true these diluvial markis do not point out the course of 
the current, by which they were produced ; but that jGaet is 
established by the testimony already adduced. Sometimes 
they are seen to cross each other at different angles^ and this 
4iffi>rds evidence that the course 6f the current was not always 

uniform. ^^.-rA 

There is still one ^^nfix^/mc^oiisplByed in the Province^ 
which accords with those just stated, it is the talus coUeetr 
ed on the southern si^s of mountains, hills, and islands. 
Almost all the islands in .Passamaquoddy. Bay, and ^Iom 
the coast, present to the north, steep or perpepdicular eH^ 
while on the south^n sides, they descend by a gradual ^Icfie 
down to the sea. This circumstance has arisen from the c^ 
iectioos ef diluvial debris formed in the eddies made by these 
prominohces, and is exMcdj similar to those occurring daily 
in rivers, upon a mudi smaller scale. 
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Under the concurrent testimony of so many fkcis^ it ap- 
pears impossible that even the most sceptical should disbelieve 
that a deluge has swept over this continent : but should any 
doubt ain event that has left so many witnesses of its existenoe, 
they should receive the adviee of Demarest, who when act- 
tacked by the Neptunists ibr bis belief in similar facts, replied, 
" Go and see/* 



CONCLUDING REMARKS* 



By taking a general review of the preceding; report, and 
the results obtained in the commencement of the geological 
survey, it will be seen of what importance such examinations 
are to the interests of the Province, and for laying the foun- 
dation of its future welfare. It would be unnecessary to ad- 
vert again to the different mineral substances already discover- 
ed, as their situations, characters, and uses, are briefly de- 
scribed in the body of this report. Some of these, such as 
marl, limestone, marble, granite, &c. will be employed im- 
mediately, and public interest will be advanced far beyond 
the comparative expense incurred in their developement. 

There are other minerals of still greafter utility, now 
known to exist in the country, such as iron, coal, copper, 
lead, &c. ;.but these, from the nature of their situations, and 
the expense attending their manufacture, will require more 
time to bring them into the employment of the several depart- 
ments they are calculated to supply. If the country be too 
near an itifant state, and its science, industry, and enterprize 
are too feeble to improve its own natural advantages, and 
gather wealth from the mineral kingdom ; it is also helpless 
in regard to its agriculture, and every other branch of honest 
industry. But such, remarks are by no means applicable to 
the inhabitants of NeV- Brunswick. They only require that 
knowledgi^ - of their fesources which offers i^ome encourage- 
ment to their labours, when they are ready to engage in any 
laudable undertaking. But the knowledge of latent resources 
extends much farther than the sphere of local speculation. 
It reaches to other and more wealthy countries, whose in- 

K 
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habitants are ever ready to extend their commerce, and call 
into actioii such objects as will promote individual wealthy 
and national greatness. 

% Besides me advanti^es arising from geographical situa- 
tion, an extensive navicable river, and a sufqplj of excellent 
timber, New-Brunswick evidently possesses most important 
jninersd resources, which, although less immediately avail- 
able, will be found more enduring, and capable of elevating 
her power far above the level of less &voured Colonies. 

To Your Excellency, I beg leave to express mv sincere 
thanks, for the assistance at all times most cheerfully given^ 
to enable me to proceed with the work^ The number of 
individuals to whom I am indebted for much aid, hospitality, 
and kindness, during the survey, is too great to admit of se- 
parate consideration. To them. Members of the House of 
Assembly, Magistrates, and the inhabitants generally, I beg 
to return my sincere acknowledgements. 

I have the honor to be^ 

Your Excellency's most obedient 
And very humble servant, 

ABRAHAM GESNER, 

Provincial GsoLOGisTir 
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REPORT. 



TO HIS EXCELLENCY 
MAJOR-GENBRAI. SIR JOHlf HARTET, K.C.B. & K.C.H. 

Lieuienant-'Govemor and Commander-in-Chief of the 
Province of New-Brunsmckf 8^. Sfc. Sfc^ 

May it please Your Excellency, 

A Geological Survey may be considered to have a three- 
fold object The first of these embraces the discovery of 
rocks as they are placed in the order of superposition, the 
causes by which such rocks were formed, and others similar 
in their nature are now accumulating, and the uses to which 
their materials may be applied, either in the arts, architecture 
or agriculture. It also views all the physical operations go- 
ing forward upon the surface of the country submittecT to 
examination, the relations they bear to the former history of 
the earth, and the efiects they continue to produce upon the 
occupations and prosperity of its inhabitants. 

The second relates to the discovery, examination, and ' 
application of all the mineral substances contained in the 
earth, whether they are ores yielding metals, the bituminous 
and carbonaceous compounds affording fuel, the chemioal 
substances employed in the difierent arts and manufactures, 
or those peculiar kinds of matter that promote the growth of 
plants, and are therefore of inestimable value to agncniture. 

Thirdly it comprises the- analysis of the different soils, 
and by comparing the less productive kinds with those of 
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known fertilitj, the elements necessary for their productive-* 
ness are discovered, and the sources whence they can be sup- 
plied are made known. 

On the European continent, mining has long enjoyed the 
fostering care of different Governments, Colleges have been 
founded an«l cherished, for the sole purpose of qualifying the 
geologist, mineralogist and miner for their impoitant duties. 
Libraries and museums have been collected, laws have been 
made to protect and encourage mining, and the ablest men 
have been employed in those departments of science which 
were found to be intimately connected with national safety 
and prosperity. 

Great-Britain, with her vast mineral wealth, had o\h 
served the advantages gained by neighbouring countries 
from their attention to natural resources, and viewed with 
jealousy the importation of iron from Sweden and Ger- 
many ; but individual enterprise was left unaided, and her 
miners were for a long period left to grope their way in 
darkness, without the light of science to guide them in their 
uncertain path. But no sooner was the attention of the Bri- 
tish Government directed to this subject^ and its inadequate 
support to the most enduring branch of natural industry 
rendered obvious, than public surveys were ordered, the 
studies of geoloffy and mineralogy were immediately intro- 
duced into English and Scotch colleges, and an impetus was 
given to these enquiries which has been unparalleled in its 
beneficial results. 

The mineral wealth of Great-Britain remained for] a 
long period unnoticed and disregarded, and many individuals 
were ruiiied by speculations which have since proved extreme- 
ly profitable, and of great national importance. Numerous 
are the instances where vast sums of money had been unsuc- 
cessfully expended, in enterprises which, since the diffusion 
of knowledge adapted to them, and the encouragement offer- 
ed by legislative acts, have been resumed, and rendered the 
sources of public and private wealth. 

It is to her great mineral deposits Great-Britain chiefly 
owes her elevated character. They have imparted an extraor- 
dinary impulse to mechanical genius — have aroused her inha- 
bitants to mo^ unceasing exertion, and have produced those 
extraordinary revolutions in agriculture, manufacture and 
navigation, which render her an object of admiration to all 
the world. These improvements have not arisen altogether 
from any peculiar advantages enjoyed by the Mother Coun- 
try, or the unaided capabilities of her people. They are the 
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results of legislation by comprehensive minds, and the dis- 
semination of sound principles of science, which have been 
directed to the public mind and to the legitimate objects of 
labor. And thus the gradual advancement and application 
of the arts to the most useful and desirable objects, have close- 
ly followed the adoption of measures by the Government for 
carrying into effect a more perfect developement of those 
materials, upon which the industry of the people yields the 
greatest amount of profit. 

The annual amount of the raw mineral produce of 
Great-Britain is no less than twenty mijiions sterling. When 
the increase of this by the multifarious operations of manu- 
facture, and the charges of shipping for transportation of vast 
supplies of wrought material abroad, are computed, the ag- 
gregate is almost incalculable. 

More than forty years ago, the Ordnance Geplogical 
Survey of England was commenced, by Mr. De La Beche, 
whose labors proved of the greatest utility to the mining and 
agricultural interests of the country. Both before, and since 
the above period, large sums had been expended from pri^^ 
vate funds in order to make new discoveries, and a number 
of persons from the love of science, were actively engaged, 
and whose labors have opened a new era in the history of the 
prosperity of the kingdom. 

The Ordnance Geological Survey is now advancing, 
and the reports of the Geology of Cornwall and Devon, by 
Mr. H. T. De La Beche are of great interest and import- 
ance. 

The United States with great alacrity and enterprise 
have completed geological explorations of many extensive 
districts ; others are in progress, and the time is rapidly ad- 
vancing, when each section of their territory will have been 
submitted to careful examination. Nor have the advantages 
derived from those enquiries in America been less successful 
than those of Europe, for both agricultural and mining in- 
dustry have become far more extended and successful than 
they were prior to the commencement of these enquiries. 

Of the British North American Colonies, New-Bruns- 
wick is one of the first to undertake an exploration of her 
mineral wealth, and a gradual interest in the great natural 
resources of the country is increasing daily, under Your Ex- 
cellency's paternal care. Since the commencement of the 
geological survey of New-Brunswick, a similar one has been 
instituted in Newfoundland, and the work is now advancing. 
Nova-Scotia would have been upon the list long ago, had 



not her mines <and minerals been so disposed of that her in- 
habitants can scarcely participate in the benefits that would 
arise from having them generally worked. 

The navigation of the Atlantic by steam, and the in- 
creased demand for iron and coal from this circumstance, and 
the extension of rail roads, render New-Brunswick a Qiost 
important colony. For as this Province, as well as Nova- 
Scotia, contains an abundance of those most necessary mine- 
rals, the advantage of possessing sufficient supplies on both 
sides of the ocean that separates this country from Great- 
Britain are inestimable, and render New-Brunswick one of 
the most valuable appendages of the British Empire, inde^ 
pendent of her fertile soil and vast supplies of timber. Her 
importance is also obvious, without any reference to those 
facts from her proximity to the United States, where bitumi- 
nous coal evidently does not exist in sufficient quantities and 
in such situations as render it useful along the Northern At- 
lantic coast. 

The progress of mining in new countries is always slow, 
a circumstance arising from the lack of capital, which is al* 
ways employed upon objects of trade procured with the least 
expense, and afford the most readily a return for their value. 
But by opening the channels of enterprise to other resources 
more permanently valuable, encouragement is offered for the 
introduction of foreign capital, and the prosperity of the 
country will become equal in some degree to its natural ad* 
vantages. 



AGRICULTURE. 

Soils are most frequently composed of the following 
earths, mixed in different proportions — silica, (flint,) alumi- 
na, (clay,) lime, magnesia, and the oxides and salts derived 
from the decomposition of metallic and other mineral matter. 
To these are added the different parts of vegetables in their 
several stages of decay. The presence of some of these sub- 
stances is absolutely necessary to vegetation, others exert an 
influence hostile to the growth of plants, when they exist in 
any considerable quantity, and the predominance of either of 
the earths withholds from vegetables that kind of nourishment 
they require for their perfect growth. It has been ascertained 
that the most productive soil in all countries, and under the 
different climates, is one composed of different proportions of 
siliceous (flinty,) calcareous (marly,) aluminous (clayey,) earth 
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in a finely dividtfd state, and containing a greater or less quan« 
tity of Vegetable and animal matter returning to a mineral con- 
dition. It would be impossible to point out the exact pro- 
portions of these substances which should be present, under 
all circumstances, for general productiveness. These pro* 
portions must ba regulated by climate, temperature, and more 
especially by the peculiar nature of the plant it is called upon 
to nourish. But this general fact is so far applicable every 
where, that when the soil is found to be composed almost al- 
together of one or two of those earths, to the exclusion of al- 
most every other kind of matter, it may, from a knowledge of 
the circumstances, be greatly improved and its fertility in- 
creased four-fold. 

By pursuing this enquiry into its minutest ramifications^ 
the quantity of each earth may be so adjusted to all the condi- 
tions of climate, situation, and the laws affecting the distribu- 
tion of plants, that the greatest possible harvest may be reap- 
ed from, lands which in their natural and depraved condition 
were barren and unfruitful. This constitutes the science of 
Agriculture, that ennobling branch of industry which nature 
never fails to reward when her bounties are sought with care, 
skill, and diligence. 

The power of some earths to absorb and retain moisture* 
is much greater than others, and as water performs an im- 
portant office in vegetation, those soils which are placed upon 
declivities, and are therefore Quickly .drained, require a larger 
quantity of retentive clay than such as are placed in lower 
situations — where, perhaps, the open sand allows the accumu- 
lated rain to escape with greater facility, both by evaporation 
and absorption. The composition of the subsoil must also 
be considered. Should it be impervious clay, the water can- 
not descend even through a thin stratum. Again, if it re- 
pose upon beds of sand, it escapes by infiltration with great 
facility. 

Almost all the upland soils have been derived from the 
disintegration of the rocks beneath, and frequently at no 
great distance from them. Even the alluviums can be traced 
to their birth places, whence they have been driven by cur- 
rents still active in their transportation. The greater fertility 
of these alluviums has resulted from the continued action of 
the causes to which they owe their origin. Those mighty 
operations that spread a covering over the rocks, whereby 
the earth was rendered a fit abode for man and his associate 
animals, are now almost inactive on a large portion of the 
globe. They have not, however, altogether discontinued their 
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useful Tabour, nor ceased to clothe the lower grounds with an 
annual deposit of finely dimled matter, and thus to increase 
the food of plants for the growing population of each conti- 
nent and island, according to the demands they make upon 
the vegetable kingdom for food. Geology, therefore, by fol- 
lowing causes to thei;r effects, and by watching over the con- 
stant changes of matter, bbth in regard to chemical and me- 
chanical operations, supplies the history of minerals under 
whatever circumstances they appear on the bosom of the earth. 

Agriculture, to be attended with success, must be con- 
ducted upon scientific principles. Some knowledge of the 
plants belonging to the climate and exotics, and the soil capa- 
ble of producing them most abundantly, must be obtained be- 
fore the husbandman can receive an adequate reward for his 
pains or rejoice over the fruits of his labour. It is here also 
geology lends its aid, and by a careful analysis of the soils, a 
basis is laid upon which the farmer can by his own experience 
create .a system admitting of more certain success. 

In all the different arts a knowledge of the materials ope- 
rated upon is considered indispensably necessary for those 
whose employment is in them, and it is surprising that the 
agriculturist, who requires more of this kind of knowledge 
than the common artizan, should have been so much neglect- 
ed and left to discover, by the experience of a whole life, what 
he might have known from a single lesson. Innumerable 
are the instances where the seed has been scattered in the 
sand an^in the clay, and because no cr^p followed, both were 
condemned as being barren and worthless; but had those 
two different substances been mixed in proper proportions, 
a plentiful haiTest would have followed, and the disappointed 
tiller of the ground would have smiled over the bounties re- 
ceived from Nature's cornucopia. 

Manures are of three kinds, namely — animal, vegetable, 
and mineral* It would seem that the Chinese had arrived at 
a more perfect knowledge of these substances in the support 
of vegetation than any other people. So essential do 
they consider manure to be to the production of crops, 
that night-soil mixed with fat marl and formed into cakes, is 
an article of commerce throughout the Empire. Geolog}', 
as applied to agricalture, takes cognizance of the different 
conditions of mineral matter adapted to the nourishment of 
plants, the composition of soils, whether in a natural or arti- 
ficiid state, and the means capable of rendering them fertile. 
Soil may be unproductive from the absence of certain mineral 
or vegetable ingredients, or from the presence of som^ noxious 
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principle. These conditions can be overcome by tile addi- 
tion of the matter required in the first case» and byprodfuting 
sucb a chemical decomposition in the latter, as shall render 
the poisonous matter inert. 'These are objects to be gaineid 
only by the sciences of geology and minerfuogy. 

1 he soil of New-Brunswick is extremely variable ii!i Its 
composition, having been produced by a variety of causes, 
and from many di£Perent kinds of rocks ; therefore it is more 
necessary that it should be cultivated with an Extensive view 
of all the facts connected with its former and present condi- 
tions. To thi§ inductive knowledge experiments slrould h^ 
added to afford those practical illustratiom which unite in the 
mind philosophical reasoning with absolute demonstratibn. 

Feat is abundant in this Province, and most of itii t^ie- 
ties will afford manure ; but it sometimes happens that the low 
situations where it is accumulated have been exposed to the 
€arth containing much iron, and where the salts df th^t met&l 
render it unfit for that purpose. Such peat may be known, 
by its ocbrey appearance, and the presence of*"idjgp*' tiud[ 
^shot'^ ore. 

Sir Humphrey Davy seems to have been the ftfit who; 
endeavoured to discover, by the aid of cbemistiT,^ci munnet^ 
iii which manures aet upon the soil, and the ihfluence ^ey 
hold over its productions; and althongfi his labours haye' 
rendered an important advantage to agnculture,^ th^re is al 
wide field unexplored in tWs department of physical science. ' 
Oxygen, hydro|;en, and carbon are the principal simple de-] 
ments entering mto iht composition of vegetables. Nitf<igeh, ' 
potash, lime, sulphur, and magnesia are sometimes procured* 
from the sap and solid parts c? plknts. The pemiar pW-^ 
cess by which these kinds of matter are drawn noftd the earth [ 
.seieihii to be placed' beyond thd reaclr of human obisefvdtion.'* 
There are, however, some areasons for believing &at heafer - 
light, and electricity are the principal but silent agents by 
wnich the earth produces both the lofty oak and the blushing 
rose, and is covered with a green mantle, affording 
life and nourishment to innumeraUe oreatiu-es ufRm its sur- 
face. All the elements of vegetables h^vd been found in 
the soil beneath them. It is by adding manure that a more 
abundant supply of those elements is afforded, and cpnse- 
quendy a more luxuriant growth is the re$u^ of their appli- 
cation. 

The different kinds of manure, many oftwhich are abun- 
dant in the Province, might be applied, with the greatest pos- 
sible advantage to the soils of every countjr • but of all these 
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the excrementitious matter of stables forms almost the otiij 
kind used in the country.* 

Some of the foregoing substances will be noticed In tbis 
Report, but as it cannot embracfe a particular description of 
the varieties, application, and uses of manures in general, it is 
intended to give such an account adapted to the Province as 
early as possible, and one that shal] be founded on a course 
of analytical and experimental examinations. 

The subject of agriculture has already engaged the at- 
tention of Your Excellency, and the different branches of the 
Legislature ^ and the Counties of Northumberland and Char- 
lotte, by their Agricultural Societies, have sustained under 
circumstances of discouragement those enlightened views, 
which, by being more extended, will prove of vast advantage 
to the rural industry of the Province. 

An enquiry will naturally arise, what advantages have 
already accrued from the geological exploration of New- 
Brunswick ? In this early perioa of the survey it will not 
be expected that every useful discovery, or the confidence of 
the public in the success of mining should be such as to have 
any great influence over the resources of the country. The 
recent difficulties in monetary affairs in the United States and 
the British Provinces, have much retarded the progress of 
successful enterprise, and English capitalists hesitate to ap- 
ply their funds ibr any object in New- Brunswick, until the 
disputed line between this Province and the United States 
shall be adjusted, for it is evident that the Colony would suf- 
fer a great loss were the Americans allowed to extend their 
eastern boundary upon her soil. But, notwithstanding these 
obstacles to the immediate extension of foreign and domestic 
capital, the beneficial results of the labour of a single season, 
are such as indicate a certainty of the final utility of the en- 

* Thtt difiereot kinds of manure may be classed as follows :— 

{Limestone, 
Marl, 
Msfly. clay, 
AlluTiam of the sea, (marsh mud,) 
^ AUwrium of rivers, (mould.) 

^ Sea-weeds, 



Ashes, 
VSoot. 

^ EzCTeoentitiotts mstter, 
Animal--? ^^^ 

VBOQM. 
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terprise. The application of marl and lime to the soil has 
already commenced. The excellent quarries of granite on 
the Saint John have bee^n opened by Messrs. Wetmore, and 
from the cheapness, superior quality, and beauty of the rock, 
it will evidently be extensively used. Hitherto the granite 
employed in the Province has been imported from Nova-Sco^ 
tia and the United States at a great expense.* 

During the last year the coal and iron of Queen's 
County have been applied for ; also, leases for coal and other 
minerals in the County of Westmorland. Petitions have 
also been laid before the Provincial Government for coal and 
other minerals discovered during the past season. Inde- 
pendent of the survey, the Gloucester Mining Association, 
from the exertions of William Stephens, Esquire, has 
been successful in exploring for copper ore in the County of 
Gloucester, and a bed of manganese is 'worked at Quaco, 
where it had been discovered many years ago. 

The discovery of the Westmorland Coal Field, and the 
explorations of its boundaries, and the out-cropping of the 
coal itself along an extensive tract of country, as detailed in 
this Report, scarcely require a remark. It may, neverthe- 
less, be affirmed, that few examinations in any part of the 
world have produced more important results under similar 
circumstances. 

A more general spirit of enquiry has become manifest 
throughout the Province ; and we have devoted much time, 
patience, and labour in examining a variety of specimens from 
different quarters. Only a few of these have been found to 
be worthy of notice. Many individuals have suffered much 
dist^pointment when informed that the objects of their search 
were of no practical value, and made acquainted with the 
fact *^ that all is not gold that glitters." Even in this case it 
is hoped some good has been performed by correcting errone- 
ous opinions, and by directing the attention of individuals to 
objects of real value. 

The ** mineral or divining rod," invented by the Druids 
to awe their superstitious followers, has been intro(tece«t into 
the British Provinces from the Eastern American States, and 
has found its votaries even among persons otherwise intelli- 
gent. The power of divination contained in two small phials 
and fixed on pieces of whalebone, and borne along by the 



* Since tbe above was in the press vie hare been informed that two gentlemen 
from the TTnited Staies have leased these quarries to obtain materials to rebuild the 
wbinres and buiidinyt consumed in the late cmflagration at Saint John. 



seventh son of the seventh son, has been considered infallil&Ie 
in the discovery of concealed money and all kinds of miner^ 
als. Indeed there are instances of ruinous sacrifices of time 
and money having been made by persons who have bowed 
down to this shrine of superstition and folly. 

A number of communications have been received from 
scientific societies and distinguished individuals in Great-' 
Britain and America. In almost all these a degree of in- 
terest in the Geological exploration of New- Brunswick is 
«kpressed in terms highly commendatory of the Provincial 
Government, and gratifying to the person to whom the chstrge 
of the Geological survey has been committed. 

Specimens of the different rocks, minerals, and fossils 
,have been carefully preserved : a coUection of the mmerals 
will be l^id before Your Excellency with this Report 

The Geological Map of the Province has beep commen- 
ced, and is advancing towards completion* 

It was intended to devote a part of the present Report 
to Economic and Agricultural Geology ; but, upon conside-^ 
ration, it was deemed most proper to treat of those parts of 
the subject at the close of the survey* 

The discovery, by Captain Ruel,* of bones of ar 
large fossil Elephant, which had been mistaken for wood,' 
and sold in the market for fuel, gives a new and most int&** 
resting feature to the Geology of New- Brunswick. These 
bolies are now in my possession, and such information has 
been obtained as will probably lead to the recovery of the 
skeletons of these gigantic animals, which have long since' 
ceased to exist upon the earth. 

The following details will exhibit more fully the disco<- 
vetied of the past season, and the vcfst importance of the 
Geological exploration, as one of those wise and judicious 
acts which hdve ever characterised Your Excellency's admf^ 
nistration. 



* The ipriter.b«gs to express bis thanks to tbisOetitUmaBr f«r thd Mllbs'MfetrMl 
^; and also to Dt, Lawbekce Van Buskibk, for bis aid in exploring the coasl.. 
The wood cuu are by the talented Mr. Toleb. 
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In the first Report of the Geological Survey of New« 
Brunswidc, it was stated that. there is a moderatdy elevated 
range of mountains, extending from Shepody Bay, in th^ 
County of Westmorland, to the County of Charlotte, on the 
American boundary line. The base of this range is at an 
average distance of fifteen miles from the Bay of Fundy, and 
its course is noctb-east and south-west. But this line is not 
perfect and direct, for having reached the entrance of Belleisle 
Bay, it diverges to the southward, crosses ihe peninsula of 
Kingston, and then resumes its former c«ur$e. 

This chain of mountains and bills mt^y be said to termi- 
nate at Shepody, in the County of Westmorland, unless it be 
admitted that a mountainous district ^extending from Cape 
Chignecto along tlie Cobiquid mountains, to the District of 
Pictou, Nova-Scotia, belongs to the same chain, an opinion 
we have adopted from the general agreement in tl^e cnarac- 
ters of the rocks entering into its composition. 

It is true that an interruption to the continuity of this 
elevated tract occurs at Chignecto Bay, where the chain is 
broken, and its parts separated to. the distance of thirty miles ; 
but this is by no means an uncommon circumstance, and ad- 
mits of an explanation. by a reference to the vokanic character 
c^ the country where this broken tract is situated. We have 
now completed the exammatton of this mountainous - and 
broken district, from the State of Maine along the Bay of 
Fundy side of New-Brunswick, and dii»ctly across Nova- 
Scotia, to the Straits of Northumberlajoid, (a distance of two 
bimdred Bmi twenty miles,) and have bad every evidence 
to*estabUsh tbe betie(f^ ihat the rocks fpnz»ng each lofty peak 
and mural cliff were.producfd by similar causes throughout ; 
>aad although those causes, have long since ceased to act, tbe 
{testimony of theirs (ormer existence remains uneffaced. 
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The rocks constituting this range of high lands, are sucli 
as are believed by almost every geologist, to be of volcanic 
origin ; a donbt on this subject cannot remain in the mind of 
the unprejudiced, after their characters are fully examined, and 
the general appearance of the country where they are situatr 
ed, is compared with the theatre of volcanoes still in operation. 

Referring only to New-Brunswick, an extensive granitic 
ridge is seen extending; from the Chiputnecticook River, and 
Lakes, to the River Saint John, opposite the entrance of Bd- 
leisle Bay* It becomes narrower as it proceeds to the east^ 
ward, and the perfect granite composed of mica, feldspar, and 
quartz, is discontinued at the above place. In the County 
of Charlotte this granite is met on its south side, by an exten- 
sive tract occupied by syenite. The two rocks are associated 
in a most irr^ular manner, and frequently pass into each 
other by such gradations as prove their intimate relation with 
each other, and the identity of the forces exerted to produce 
their eruption. All of these rocks are penetrated, and 
apparently have been broken through by enormous masses of 
trap, which form veins and dikes, from half an inch to a hun- 
dred fathoms in thickness, or occupy overlieing sheets seve- 
ral miles in circumference. 

The syenite proceeds onwards in an easterly direction, 
and forms a remarkable belt across the peninsula of Kingston, 
between the Belleisle and Kennebeckasis Rivers. It then 
forms the broken tract of country in the neighbourhood of 
Loch Lomond and on the old Shepody Road, until it reaches 
Shepody Mountain, where it is terminated or met by rocks 
of a sedimentary character. In this part of the country it 
will not average more than twelve miles in breadth, and fre- 
quently approaches the coast within a distance of four miles. 
The physical features of this syenitic district, are peculiar^ 
ly characteristic of the volqanic origin of its rocks. In the 
bold outline, and precipitous mountain— the narrow ravine, 
walled in by steep cliffs, venting the torrents of the hills from 
cataract to cataract, we see those distinguishing marks of for- 
mer terrestrial disturbance, which time itsdf has refiised to 
remote. 

The next class of rocks in regard to geological situation, 
and relative age, comprises the Hmestone described in our 
first Report, and extended across the entrance of the St John^ 
eastward, to Hammcmd River, where they meet the syenitej 
and disappear so far as our knowledge extends ; for the lime- 
stones appearing still farther eastward and in different parts 
of the country submitted to the examination of the present 
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year, are of secondary formaticMi, and are different from the 
compact crystalline rocks in the vicinity of Saint John. In 
the order of succession, the slate, ^y wacke, and grey wacke 
slate occupying a considerable porUon of the County of Char- 
lotte, and crossmff the harbour and entrance of the River. St. 
John, appear on tne east side of the harbour and are termina- 
ted ia an easterly direction near Loch Lomond. They reach 
northward to the Kennebeckasis, and southward as far as 
Emerson's Creek. Both the schistose rock, and the limestone 
dip towards the south east, and the syenite forms an anticli- 
nal ridge against which they rest 

Since we have discovered the remains of moluscous ani- 
mals, fossil trees, and anthracite among these slates, their com- 
parative geological age is more readily determined, and they 
may therefore be classed in the Silurian group of Mr. Murchi- 
SON. We do not, however, see any propriety in applying a lo- 
cal term to a class of strata abundant in every quarter of the 
globe. We have the same right to our Nerepis, Mispeck, and 
Quaco rocks, as our contemporaries across the Atlantic have 
to their Ludlow, Wenlock, and Carodic rocks. It is high 
time a better nomenclature was introduced into the science. 

The grey wacke, and slates of this group, also appear on 
the coast of the Bay of Fundy, between Great Salmon River 
and Salisbury Cove. They are here accompanied with a soft 
togillaceous limestone, and serpentine, but wherever they have 
been found in this part of the Province they are injected with 
dikes of trappean rocks, and have suffered much from causes 
already briefly mentioned. 

We now come to take a cursory view of the Coal Dis- 
tricts in that division of the Province to which the labours of 
the present season were devoted. The first of these was ob- 
served to embrace the ^ hole of Capes Meranquin and Enrage ; 
but these are small portions of the Cumberland coal field in 
Nova-Scotia, and at present require no further consideration; 

Commencing at Shediac, the coal field of the County of 
Westmorland extends along the eastern shore as far as Tedish 
River, then mnning along an irregular line southward it ap- 
proaches the fertile villages of Sackville, and meets the new 
red sandstone near Dorchester Island. A line drawn from 
Shediac to the Petitcodiac, about ten miles below <*The 
Bend," will marie its northern side. This tract of country 
embraces that part of the coal field which is situated on the 
east side of the Peticodiac, except a small group of strata, 
observed near the road leading from Bay Verte to Sackville. 
The coal field then bjecpmes more narrowe, and, crossing the 
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River, maintains an average breadth of fen miles wesibward, 
/ until it reaches Sussex Vale; here its extremity is forked r 
ene branch is curved towards the north-west» until it meets 
the source of Studfaolm's MiU<-5treamy the other becomes 
very narrow and disappears beneath the conglomerate^ a few 
miles westward and southward of Sussex Church. About 
eight miles north of Shepody the coal strata meet the sye* 
nite. In this neiji^bourhooa they cross the sources of Tnr- 
, tie Creek, and Coverdale River. At the. head of PoUet river 
they are overlaid by the new red sandstone, and conglomerate. 
These rocks also meet and conceal the bitumiiious strata 
along the whole line of their northern side. 

The whole length of this coal field is upwards <^ sev^- 
ty miles, its average Dreadth,estimatkig the area on eadi skle 
of the Petticodiac, is about seventeen miles. The out*-erop- 
ping of Ae coat has been discovered at a number of places 
within its bcnrders, amd the examinations which have been 
made, and the fects disposed by them, will not only prove of 
great importance to the county of Westm«>rland, but to the 
r rovinee in general. 

The t^maihing part of the country explored, is eemposed 
diiefiy of new red sandstone, and conglomerate^ containing 
numerous deposits of gypsum, limestone, and rock salt, with 
mineral springs. 

The boundaries cf each of tiiese formatbns have been 
laid dovm as accurately as circumstances woidd admit, on a 
map of the Province, and a geological map is advancing 
towards completion which will, at the close of the gecdogical 
survey, represent each of the formations belonging to Uie 
country, and their geographical situations. 

The geological map, however, cannot be made perfect in 
the present state of the country, for at this time there is no 
correct geographical survey of the Province extant 1^ 
density of tike forests in the interior, is unfavorable to trigo- 
nometrical operations, and frequently it is impossible to as- 
certain distances, without incurring an expense not wax^ranted 
by our instructions. 

A description of the physical and agricultural features 
of the country explored, has been deferred imtil eac^ farmer 
tion is brought under particular consideration, boxA local de- 
tails have been given of each peculiar distnoat* The divi- 
sion of die Province under consideration, and comprising 
the field of geological exploration during the past year, is 
situated eastward of the St. John. A line drawn from She- 
diac to be entrance of Bell^^Ie River will mark its northern 



side. Its eastern limits are fixed at Cape Tormeutine, and 
its southern side lies along the shore of iha Bay of Fundy 
and the Nova-Scotia boundary, or isthmus between the Cum- 
berland Basin and the Gulph of St. Lawrence. The length 
of this tract is about one hundred and thirty miles, and its 
mean breadth forty-five miles. It embraces the counties of 
St. John, King's, and Westmorland. The whole of this di- 
vision has been as carefully explored as the circumstances 
would admit of^ except the peninsula of Kingston, which we 
were unable to visit until the season was too far advanced. 
An extensive tract along the line of the out-cropping of the 
coal also remains to be submitted to a more accurate and mi- 
nute survey than was allowed by oi'r time after that line was 
discovered; and we hope during a part of next summer to 
devote that time and labor to its valuable deposits their impor- 
tance invites. The discovery of fossil trees, accompanied with 
anthracite coal, in the greywacke system near St. John, also 
opens another wide field of enquiry ; but the cold storms and 
frost of the autumn compelled us to r^^reat when we had 
scarcely entered upon the threshold of this interesting part 
of the country. The descriptions will be given first of the 
coast beginning at St. John, and proceeding to the eastward. 
The eastern coast of Bay Verte and Shediac will then be 
noticed, and lastly the interior. 

It was proposed to give a description of each of the for- 
mations referred to in the present Report by itself; but this 
plan would render the descriptions less useful to persons who 
reside in the immediate vicinity of useful minerals, and who 
are aided in their researches^ by details of places witii which 
they are familiar. 

General observations on each class of rocks will be gi- 
ven with a view of the agricultural and physical features of 
the country. 
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The belts of limestone described in the first Report, 
cross the river and extenct along the broken and hilly tract 
situated between the city, and the entrance of the Kennebeck- 
asis. The first of these belts has been broken through by the 
river at its narrow outlet, directly opposite the Mills of Messrs. 
EvERiTT, and those of the St. John Mills and Canal Com- 
pany, and forms the overhanging cliffs above the Falls. It is 
about a furlong wide, and reaches to Marble Cove, a place 
of security for largo^rafts of timber, floated down the river, 
and secured here until a favourable opportunity offers to 
give them a passage through the Falls to the numerous lum- 
ber-yards at the extremity of the harbour. 

Proceeding in a north-east by north directiot), it then 
passes beneath the new Church at Portland, and may be seen 
in the uneven land northward of the estate of Herry Gil- 
bert, Esquire, and along the road leading to Hammond 
River. Another remarkable ridge of this rock rises ab- 
ruptly at Portland, and forms the site of Fort Howe, occu- 
pied by a small part of the garrison. 

The limestone of this hill contains several veins of gra- 
phite, or plumbago, one of which is on the north side of the 
main street, and is upwards of four feet in thickness. This 
graphite is too impure for the manufacture of lead pencils. 
It is occasionally used for varnishing stoves, and lessening 
friction, and may at some future period afford an article of 
limited export. 

Interstratified with these two belts of lime&tone, there are 
strata of greywacke, and very frequently masses of trap rock, 
containing the sulphuret of iron in very small grains. This 
mineral, wherever it is exposed to the weather, is decompos- 
ed. The oxygen of the atmosphere unites with the iron, and 
forms the peroxide (common rust) of the metal, which is 
sometimes several inches in thickness. It has been said by 
some persons that these ferruginous masses would afford good 
iron ore, hut both the iron pyrites and the peroxide are unfit 



for the manufacture of iron. Other strata (layers) extetid 
from the main river nearly parallel to the Kenuebeckasis, and 
frequently contain thick beds of calcarious breccia. Of this 
breccia, Urge masses may be seen along the shores, and over 
the country southward, where they have been transported by 
causes to be noticed hereafter. Very frequently strata of this 
calcarious formation have a peculiar curled or waved appear- 
ance, and the lamina forming even the most compact parts of 
the rock, are folded over each other in such a manner, that 
when the rock is polished it has the appearance of curled ma- 
ple, and a beautiful clouded marble might be quarried in situ- 
ations where the frost and other meteoric agents have not des- 
troyed the solidity of the rock. The breccia is also very 
beautiful, and after it has received a polish resembles mosaic 
pavement. 

The limestone is met on its south-east side by slate, and 
grey wacke ; these rocks are exposed on the side of the river, 
at the lumber and ship-yards, and at the powerful steatn 
mills of Mackay, Brothers & Co. The whole shore here 
is lined with the productions of the forest, which are seen 
either in the framework of some lofty ship, the squared 
trunk of the pine, dr in tottering piles of deals prepared for 
the English market. 

Between Portland and the City there is a narrow and deep 
fosse, extending from the harbour to the creek, and separat- 
ing on the surface, the limestone from the rocks situated far- 
ther south. In the bottom of this fosse, there are beds of 
clay, containing the remains of the Mya^ Pecten^ Mytiltts^ and 
other marine shells, like those still inhabiting the coast. These 
shells are now elevated about eighteen feet above the level of 
the sea, which at some former period surrounded the site of 
the town and rendered its present rocky peninsula an Islands 
At the same period when the sea had a free access between 
the present sites of the Iron Foundries, it probably flowed 
inta the low ground now occupied by the pond connected 
with the powerful Saw Mills of Mackay, Brothers & Co.y 
at Spar Cove, similar shells having been found in the clay 
at the bottom of the pond,^ previous to its being overflowed 
with water. 

Saint John is built upon grey wacke, and grey wacke slate; 
the strata run north-east, and south-west nearly, and dip to-* 
wards the south-east, at an angle varying from 70** to 80°^ 
In some instances they nearly approach the vertical line^ 
These rocks contain veins of white quartz, iron pyrites, and 
sometimes small quantities of the protoxide of iron« 
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A shallow estuary eastward of llie City is terminated by 
a creek and a tract of marsh, four miles long, and upon an 
average half a mile in breadth. This marsh is composed 
of alluvium brought in by the sea ; and the trunks, oj^ trees 
of the present growth, buried deeply beneath the soil, show 
that its formation is comparatively recent, This alluvium 
is of an inferior quality, and the growth of peat upon many 
parts of its surface renders it almost barren in a natural state. 
It is only by the skill and industry of its proprietors that 
it has been rescued from the sea, and rendered fertile. 

The broken land between the Marsh and the Kennebec- 
kasis is composed of limestone, trap and syenite of several va- 
rieties. The peculiar features of this tract have evidently ari- 
sen from the irruption of the intrusive trappean rocks from be- 
neath, and thus the broken and elevated position of the lime- 
stone and the slate sometimes associated with it, will adndic of 
a satisfactory explanatiop.' 

On the north side of the ravine not far from the pottery, 
and directly opposite Jeffrey's Hill, there is a bed of chert 

extending some distance in an east and west 
direction ; a few strata of slate meet the xihert, 
and in them we found the remains of shells. 
They are all terebratula, (see Fig. 1.) and be- 
ing among the oldest relics preserved in the 
rocks, are not to be seen without a close exa- 
mination. These shells were afterwards found 
A Ter^raivJUe. jj^ ^i^ limestone, and tlierefore the relative age 
t. o "• jjf these rocks is fully determined. 
The trap rock will be seen in the naked hills northward 
and in the excavations made in opening the road to Indian 
Town. At the latter place it contains veins of quartz, and is 
composed chiefly of hornblende. 

At several situations along the high ground, running 
4)arallel to the mouth of the Kennebeckasis, and at an average 
<listance of two and a half miles from the City, marble of a 
good quality, and equal in beauty to any imported varieties 
may be quarried, and a part of the machinery employed in 
sawing deals, might be usefully and profitably devoted to saw- 
ing and polishing the native rock, now remaining valueless in 
the bosom of the hills. At Lily Lake the marble is highly 
-crystalline and of a pure while, and although it is much bro- 
ken wherever it is exposed to the frost, it is evident large 
slabs might be procured by opening the rock to the depth of 
« few feet. White and green talc appear in the limestone 
near the Lake. They are only found within the limits of the 




influence of the heat, that accompanied the elevation of the trap 
dikes. This part of the limestone formation supplies the 
City, and large quantities are annually exported for agricul- 
tural and other purposes. The extensive beds of clay belong- 
ing to the tertiary deposit iaiready mentioned, also aiford 
bricks, of which there were seven hundred and tweftty thou- 
sand manufactured during the past season. It also supplies 
a small pottery, at the foot of Jeffrey's Hill. 

It is only in the valleys, and on a few of the slopes that 
the soil is sufficiently deep for cultivation, and even in those 
places the covering of the rock is frequently composed of 
peat and other decayed vegetables instead of earthy soil. 

On the north side of the hill at Coburg street, where 
the sand and gravel have been removed, diluvial grooves and 
scratches, produced by the moving of loose stones over the 
rocks, subsequent to the fixed position of the strata, and prior 
to the collections of loose matter above them, are still to be 
seen. Some of these are dotted by the vibrations of heavy 
masses as they passed along ; an effect common to heavy bo- 
dies when they are propelled over solids by the force of wa- 
ter. Similar grooves are often seen in these rocks, affording 
another proof of the former submersion of the country and 
the powerful currents that have passed over its surface. 

The River St. John having taken its rise about twoliun- 
dred miles in the interior of the country, and collected the 
waters of numerous lakes, and streams, opening into its 
channel, has all its forces collected at Indian Town, and is 
pouted into the sea, at the extremity of the harbour two miles 
and a half from the city, with an irresistible fury. 

The entrance of this majestic stream is only about two 
hundred yards wide, and is situated between perpendicular 
and overhanging walls of limestone* The river, having pas- 
sed through this narrow gorge, turns immediately to the 
eastward and mingles with the waters of the sea. 

The ordinary tide of the harbour rises twenty-six Teet, 
while above the Falls it only rises about eighteen inches; there- 
fore the height of the Falls might be estimated at twenty-four 
feet and a half. But this estimate will not be received as 
correct, when it is considered that the entrance of the river 
at the Falls is too narrow to allow the sea to flow in freehr ; 
and therefore there is a fall inwards at high water, and a fall 
outwards at low water, and the time of passing for vessels is 
fixed at three quarters of an hour each tide, and when the 
sea and river have assumed the same level. The fall out- 
wards we have estimated at twenty feet, and at high tides the 
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fall inwards at high water is fifteen feet, making the whole 
height of this double fall thirty-five feet. 

The accumulated waters of this extensive and deep river, 
with all its lakes and tributary branches, is here dashed 
through a narrow gorge and over a rudely inclined plane 
into the sea* Interrupted by small islands above, and com- 
pelled to pass over huge masses of rocks obstructing the 
narrow passage, the river foaming and spouting with tremen- 
dous fury, assumes, at making its exit, a most tragical cha- 
racter, threatening with instant death any who may venture 
upon its troubled bosom. But on the flood tide the scene is 
changed: the ocean spreads its mantle over the thundering 
eataract, and, flowing inwards through the narrow chasm, 
stills the noisy rapid — the tide-lock of the Falls is shut, and 
apparently to oblige the inhabitants, allows them to pass in 
safety even with lar^e ships. 

Perhaps there is not a river in America of the same ex- 
tent, which has so narrow an outlet as the Saint John. 
From the Falls to Grand Bay, a distance of four miles, this 
majestic stream passes through a tortuous channel, at many 
places not more than two hundred and fif^ feet wide, while 
in the interior of the country it will average from one ta 
three, miles in breadth. The rocky shores of its outlet have 
not been worn down and scooped out, as is common on the 
shores of all rivers giving exit to immense quantities of ice. 
On the other hand, they appear to have been separated from 
each other at a period comparatively recent, and the gorge 
through which the stream now passes appears like a deep 
fissure, opened by some sudden movement in the earth. It 
was at one time hoped that the ancient entrance of this river 
would be discovered, but we have been unsuccessful in the 
search. It is, however, most probable that the mouth of the 
Saint John formerly had two branches, one opening from 
the Kennebeckasis down the present site of the Marsh, and 
ihe other opening from Grand Bay through to Manawago- 
nish. But the same causes that opened the new channel, 
have evidently obliterated the old one. That *the whole line 
of coast vtrestward has been elevated firom eighteen to twenty- 
six feet, and upwards, vire have sufficient evidence in the ma- 
rine shells found in the clay and marl. The conditions of 
the Magaguadavic are similar to those of the Saint John, 
whose bed has been raised, and a stream that was in all pro- 
bability once very rapid, has become like a lake, from the 
narrowness of its outlet and the geological causes which have 
elevated its former bed. But we defer entering widely upon 
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the interesting facts connected with this noble river until it 
lias been explored throughout its whole extent,* 

The slates and grey wacke on the east side of the creek, 
and extending along the shore to Cape Mispeckj on the east 
side of the Harbour of Saint John, are different in many 
particulars from those rocks as they appear on the peninsulJi 
of the City, and from the direction of the strata, they extend 
into the bay, and do not reach across this arm of the sea. 
The strata all dip towards the south-east, at a high angle^ 
and from the anticlinal line fonyied northward by granitic 
and syenitic rocks. These slaty strata differ much in their 
external characters and mineral composition. At some pla- 
ces they are argillaceous, (clayey,) and at others arenaceous, 
(sandy.) The clay slate frequently contains a considerable 
quantity of mica in a finely oivided state, or mixed with a 
small quantity of lime. From a hard and brittle, it passes 
into a soft and finely laminated rock, containing carbon, and 
yielding readily to meteoric influence. Again it becomes 
chloritic, and often contains hornblende. A slaty conglo- 
merate also appears interstratified with each of these varieties. 
From these circumstances and others which n^ight be noti- 
ced, it is evident that these rocks were not produced by 
causes equal and unifi»rm in their operations, and a^eat 
length of time must have elapsed, and many ch^Qges must 
l)ave occurred in the physical geography of the country, 
during the accumulation of such a variety of sedimentary 
matter. 

At Horse Race Point a dike of trap icontainiqg veins of 
quartz and chlorite is seen occupying a place between the 
strata ; but instead of having its hues of reparation well de- 
fiped, it is mi|:ed with the hornblende and chlorite slate, into 
which it passes insensibly. These facts were observed at 
many other places along the coast, and they can only be ex- 
plained by admitting that these dikes were elevated by^. vol- 
canic influence, whife the schistose (slaty) rocks w6re in a soft 
state, and therefore became mingled with them before m& one 
had cooled, and the other had passed from sand ^nd mud into 
compact rock ; pr^ the heat which accompanied these erup- 
tions might have been such ^s melted the superimposed slate, 
and changed, by combination, its mineral char^ter alto- 
gether. 



* Some excellejil rem^irks on the Harbour qf Saint John, and the causes effect- 
ing changes in Us channel, heve been recently made by Lacchlaiv J)onalpson, 
£)$q«ire, ftiMi published bj or^er of the CommietioiieTs of the Harbear, 
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It is evident that these slaty rocks once existed in thf 
i'orm of mud, sand, and silt, and it is equally evident that 
the trap rock owes its origin to heat, and therefore it is ne- 
cessary to refer to the conditions under which each rock is 
known to exist, to explain the phenomena. 

At a Bmall creek, near the new Penitentiary, there is a 
soft fine-drained clay slate, divided in layers from half an 
inch, to four inches in thickness. In these strata I discover- 
ed two small veins of anthracite coal, and it is probable that 
a workable quantity is not i^ery far distant from this spot. If 
the coal exist here, it could not be expected to appear in the 
cliffs of the shore, as the strata associated with it, are readily 
decomposed, and, when exposed to the air, crumble down, 
and are either washed away by the brook passing along the 
site, or are covered with clay and debris. The existence of coal 
here is rendered more probable, from the occurrence of the 
remains of large vegetables embedded in the rock. Several 
of these vegetable relics were discovered in the slate and 
greywacke, which agree in their general characters with the 
sandstone and shale of the 4ipper coal series. 

On the north side of Little River, on land owned by 
John R. Partblow, Esquire, and near the Bridge, a quar- 
ry had been opened in a compact greywacke to supply stone 
for the new Penitentiary. The workmen had removed the 
rock to the distance of a few yards, and exposed the 
trunks of two large fossil trees, and several of small dimen- 
sions. These trees were embedded between the strata, 
and lay inclined to the south-west. The largest was two 
and a half feet in diameter, and ten feet of its trunk was ex- 
posed. The other was sixteen inches in diameter, and nine 
feet long; both were nearly cylindrical. These original 
trunks of trees are now composed of sandstone, anthracite, 
and sulphuret ot iron. The vegetable fibre of the plants 
still remains distinct, and is now represented by these mine- 
rals. The trees belong to the ccniferd (fir tribe.) Other 
smaller plants and the impressions of leaves, were also found. 
Among them is a species of phyfolithus^ and a calamite. 
How long these fossils will remain in their present situation 
is doubtful, as they are exposed to the violence of numerous 
visitors fiwm the City. According to the latest geological 
discoveries, these plants belong to the first classes of vege- 
tables that ever flourished on the earth. They are different 
from any now growing upon its surface, and are evidently 
far more ancient than tnose which now afford bituminous 
coal. They are relics whose history cannot be traced, and 
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remind the geologist of the changes each kingi^om of orga- 
nic nature has sustained^ since they were first established up^ 
OB this planet The remains of a cactush^ve since been found, 
near the residence of His Worship the Major, in the City, 
where the rocks bad been opened to level a street. 

We do not stop here to discuss the question, whether 
anthracite and bituminous coal, are contemporaneous depo* 
sits, but briefly remark that the rocks containing these fos- 
sils, are different in many particulars, and evidently much 
older in their formation, than thos#containing the bituminous 
coal of the county of Westmorland to b^ noticed hercaifter. 
The indications of anthracite coal were not observed until 
the season of exploration had passed, and the inclemency of 
the weather urged a retreat from the field of labour. The 
task will be again resumed early in the ensuing spring. The 
greywacke and slate had been examined several miles in 
the direction of Little River, where their general characters 
appear unchanged. About three miles eastward of the har- 
hour this stream passes three falls, or successive steps ; each 
fall will average thirty feet, so that the river in the distance 
of four buildred yards, falls perpendicularly ninety feet, and 
rushes through a narrow gorge overhung with the bending 
birch, and a wild growth of spruce, and fir. 

The power afforded by these falls has been profitably 
employed by Messrs. Owens & Duncan, who have; erected 
an excellent set of flour and saw mills, directly at their base, 
to which the river from below is navigable for large boats. 

This group of rocks extends as far eastward as Loch 
Lomond, and northward to the* Kennebeckasis. They are 
here met by the syenite already mentioned. It also occurs 
as far eastward on the coast as Emerson's Creek, where the 
new red sandstone covers its strata, forming a curve to the 
north east. The tertiary deposits on this tract consists of 
collections of loose boulders, beds of clay, sand, and gravel. 
The soil is at many places extremely scanty ; this is more es- 
pecially the condition of the insulated patches, occupied by 
dikes of trap. The surface is covered with groves of spruce, 
except such tracts as are depressed, where peat forms al- 
most the only vegetable production. 

BLACK RIVER. 

The settlement at Black Rivef reposes upon ^n exten- 
sive bed of diluvial sand and gravel, which is situated in a 
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broad, but shallow depression in the rocks just described. 
A part o£ this bed has been worn away by the se9» and a per- 
fect section of the deposit may be seen in the high embank* 
ment still meeting the waves thrown upon the shore. This 
bed of sand and gravel, like almost every other of the kind, 
along this part of the coast, is very per^ctly stratified. These 
strata consist of layers of fine and coarse sand, pebbles, and 
sometimes thin argillaceous deposits, placed upon each 
other, and varying in thickness from an inch to two feet. 
Viewed at a short distanoie, .these layers of sand and gravel 
appear like the sandstones and conglomerates of many parts 
of the new red sandstone group. That they were collected, 
and their materials produced by similar causes is evident ; 
the former being unequivocal evidence of a recent, and the 
latter of a more remote submersion of the areas they now 
occupy. 

The river runs through a narrow and deep opening in 
the slate, and can be seen but a short distance firom the Bay. 
The rapidity with which a coast is dilapidated by the violence 
of the sea, depends much upon the position of its strata. 
Where layers of rock dip towards and consequently beneath 
the ocean, the waves fall upon a comparatively smooth sur- 
face, and the rock yields but slowly before them^ but when 
the strata dip from the sea, their edges, or bassets^ are expos- 
ed to its violence, and from the wearing away of the softer 
parts of the rock, they are undermined, broken up, and 
scattered in the forms of sand and shingle along the shore. 
These facts are very manifest on this coast, where large coves 
have been formed, and are still becoming deeper from these 
causes, and the ready transportation of sandy and gravelly 
beds. 

At Emerson^s Creek the new red sandstone commences, 
and, with some interruptions, extends to Q'uaco. Its strata 
rest unconformably upon the slates just mentioned, and their 
dip, in general, is in an opposite direction. Tlie shore here 
has not any considerable elevation. It may however be cal- 
led bold, and its indentations afford shelter for small vessels 
in stormy weather. 

The strata at Gardner's Creek and several other places, 
are singularly contorted and displacec^; they frequently ap- 
pear in waving lines or form salient angles, having evidently 
been forced from their original horizontal position by power- 
ful forces applied from beneath ; and the proximity of these 
dislocations to rocks of ktiown voloinic characters, offtrs an 
explanation not to be misunderstood. The (oilowing is a 
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represenlaHon of the strata rs they are seen at a small henil- 
land half a mile westward of " liter's Pond," (see Fiji;. 2.) 
where a small lake has been formed by a " sea wall" compo- 
sed of drift timber and round pebbles. 

Pig. a. 



The strata on the left, dip in opposite directions, while 
those on the right hand are horizontal. 



QUACO. 

At Qunco Head the new red sandstone is seen resting 
un conformably upon a grey sandstone, containing lignite and 
the remains of plants allied to those still growing in tropical 
climates. Among these are found two species of the sligma- 
ria^oides (Brong) and one calamite. The trunks of seve- 
ral small trees were also observed near the junction of the 
sandstone and trap at the " Head." The grey sandstone ex- 
tends along the shore about three furlongs, and dips to the 
northward at an angle of 40°. 

Between two strata of this rock, there is a layer of soft 
slate clay three feet in thickness. * In this slate clay there is 
a vein of snlpbarous lignite, &om two to three inches wide, 
passing down the front of a high and steep cliff exposed to 
the sea. It had been supposed by Messrs. Alexander and 
Randal, two gentlemen from the United States, that this 
was a Tein of coal, and a lease for two years had been grant- 
ed them by the Provincial Government to open and explore 
this mine, or any other they might discover in the Parish of 
Saiot Martins ; bnt afler a small sum of money had been ex- 
pended the work was found to be tnproBtable, and at the 
time of our examinations at Quaco it was abandoned. 
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The sandstone strata containing this lignite, dip in op- 
posite directions, being met by the new red sandstone on one 
side and trap on the other. They have also been mueh frac- 
tured from the upheaving of the contiguous rocl^, and appear 
in a situation very unfavorable to the existence of true coal. 
Between three and four miles farther northward, and at this 
distance from the shore, the sandstones and shales of the coal 
measures crop out to a limited extent, and are seen dipping 
beneath the red sandstone already mentioned. The indica- 
tions of coal here are much more fiivorable than at any other 
locality on this part of the coast 

At three different situations near the *^ Head," the are- 
naceous (sandy) rock contains a considerable quantity of the 
sulphate of lime. This mineral covers the rocks with beau- 
tiful and regular crystals, often of a thickness of two inches. 
Large groups of these crystals were removed from the cliff 
by the hand alone. They are interesting specimens, be- 
ing daily formed by nature, and by a process unknown in 
the arts. 

The trap forming " Roger^s Head " presents a cliff two 
hundred feet high, rising perpendicular from the sea. This 
cliff has been rent asunder from the top to the bottom, and 
the lines of fracture are seen passing obliquely up the preci- 
pice. The rock is an extremely compact greenstone^ that 
sometimes passes into a light red trap, from the predominance 
of feldspar and the oxide of iron. Both of these varieties are 
associated with . amygdaloid, having its cavities filled wjith 
green chlorite. 

These rocks extend a mile eastward of " Roger's Head," 
where they are met by secondary limestone. Immediately 
upon the limestone the new red sandstone appears again, re- 
posing in unconformable strata upon the calcareous rock be- 
neath, and dipping to the northward at an angle of 40^. The 
limestone apparently dips to the southward, but it has been too 
much disturbed to ascertain its true inclination. 

Between the limestone and the sandstone, there is a thick 
stratum of calcareous breccia, composed of nodules of the 
former rock, cemented together by the latter. The following 
wood cut (see Fig. 3.) represents the cliff where these rocl^ 
meet ; the disturbance produced by the uplifting of the trap 
is manifest. 
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Now it is evident that after the limestone was formed, 
pieces were detached from its strata, rounded by attrition in 
water, and deposited over its surface ; afterwards the sediment 
of which the sandstone is composed covered these pebbles, 
an<l the breccia was produced. Then the strata of sandstone 
were laid on beneath the water, and finally the upheaving of 
th^ trap forced each of these beds from their original hori- 
zontal position into the situations they now hold. It is sel- 
dom these different geological effects are seen more clearly 
portrayed than they appear in the cliffs of Quaco. 

Two isolated masses of trap, called ^* Adam and Eve,'' 
stand in advance of the precipice, where large cavities and 
archways have been scooped out by the violence of the waves, 
and where the sound of the voice is echoed back from the 
projecting masses of rock overhung with a low underbrush 
and the wild flowers of the forest. The trap rock may be 
seen again, forming an extensive and elevated ridge passing 
through the western part of the settlement, and at the point 
near the Light- house, whefe it is again met by the limestone 
and covered with the red marly strata of the upper group. 

The Light-house is situated upcm a low reef of new red 
sandstone diat defends the harbour during certain winds. 
Between it and Roger's Point the rocks are iov^ed partially 
with a thick bed of diluvial sand and gravel, remarkable for 
being regularly stratified with alternate layers of coarse and 
£ne sand. « 

The new red sandstone and sometimes the detritus co- 
vering, it in this neighbourhood contain the black oxide of 
Manganese. The most extensive deposit of this ore, so far 
as it has been discovered, is situated near the Light*hottse 
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and ia a bed about twenty feet above the tide* The ore is 
mixed with the red rock to the thickness of six feet, and was 
formerly collected in considerable quantities on the beach, 
having fallen from the cliffs above. Messrs. Randal and 
Alexander have opened this bed of ore^ by making a deep 
Excavation from tb« surface abovc> and at the time ofour visit 
to the spo^ a hundred barrels of the Manganese had been 
shipped by them to the United States, while a number of men 
were employed in raising fresh supplies. 

The above gentlemen were also exploring for ore on the 
fiinik of Mr. Brown, where a deep exdavationliad been made 
in the side of a hill, covered with debris containing loose 
pieces of the oxide. It may be presumed that this excavation 
is made too near the trap rock to be attended with success, 
and the detached pieces mixed with the soil are only indica- 
tions of the existence of the ore &rther northward* 

It also occurs on the farm of Captain McLean, and el^e* 
where. Quantities of this ore have l^en shipped from Qaaco 
during the last thirty years, but its use in the artu is too limi- 
ted to ofier a demand for any great supplv. This ore is the 
peroxide of Manganese: every eighty-eight parts, when ex- 
posed to .a red hea(^ give eight parts oxygeiii, and eighty of 
^ deutoxide remain. It is well adi^ted for the preparation 
(^oxygen gas, and other purposes in the arts^ 

Quaco Bay terminates in a lai^e brook called the Creek, 
which passes through a tract of marsh of inferior quality. 
This settlement wasi first made by cheers and soldiers of the 
Kingfs Orange Rangers, who» at the dose of the American; 
revolutionary war, sought a home here. Of these, Mr. 
Spbinostsad and Mr. W£Lch are the only survivors. The 
barbour is almost surrounded by a. flourishing settlement md 
a number of fine fiirms. The soil in general is sandy, imd 
mi^ht be rendered very fertile by the employment pf lime 
and 'marsh mud» for manure.. 

At Big Creek and East Credk the sandstone^ of a bright 
red colour, is immediately succeeded by a conglomerate com- 
posed of globular masses of quarts trap^ ano syenite, vary- 
ing from the size of a musket ball to the largest cannon shot* 
This rock is very perfectly stratified, and lies conformable to 
flie substrata of new red sandstone, being strongly contrasted 
with it by its colour and the coarse quality of its mato*ial9* 
Its position proves that it was formed before the level of the 
sandstone was changed, and tl)0 cause that gave (^igin to 
tbese strata of cemented pebbles might have bew a change 
in the force, or direction of the current of water benea^ 
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iirhiefa both rocks were dq>08ited from drift.aiid Kedimentary 
inatler. 

Were the loose beds <^ stratified sand and gravel, now 
covering the surface in broad belts, consolidated, they would 
with difficulty be distinguished from the conglomerate be- 
neath, and tlie identity of the operations that cwected their 
several mineral ingredients is evident* 

But these be£s of stratified sand and gravel, commonly 
called detritus^ a.re placed in a horizontal position, and occu- 
py a hij^ mound between die creeks, and also a number of 
elevations in this distrkrt, while the solid strata beneath, dip 
from the horizon at an angle of 25^^ Thus it is evident, that 
a change in the level of the country was efibcted, previous to 
the couection of the superficial sandy layers ; while at the 
same time, the sources whence the matei^ials of each bed 
were derived, continued unchanged^ 

This settlement has been surveyed by persons who plac- 
ed implicit confidence in the virtues of the ^* mineral rod,'' 
and there mre mtmy pits opeatd in t^ earth wh^sre money 
was Bupen^tioiK^y betibved lo have been concealed. 

These deposits of new red sandstone ai^ conglomerate 
are met about nine miles north of Quaco, by the syenite^ 
and eastward.by the older slates, and limestone. The beds 
of brooks afforded us the only opportunity of examining the 
rocks in sitM. A number of the prmcipal streams werlfol- 
lowed several miles, but between them, strata may hereafter 
be found unlike those now hanging over the deep vaults, and 
piled in majesticgFandeur along the tortuous channels of the 
descending rivulets. Even in these remote places, new set- 
tkments ar« springing up» and th« lanxbem«n having found 
their way into the baek Woods, supply yeariy the timber lor 
many fine idiqnu But the narrow trail of die axeman, and 
the hardy ok amidat the wild, groves^ is seldom deeper thari 
the snow that covets the earth in winter, or the green 
moss, supplying wi^ moisture, and covetmg the roots (^ 
the trees in. summer 

In this district the conglomerate, lu^d red sandstone, are 
fiwqoendy interstratified, and the firm, ailicious, (sandy,) and 
avgillaoeous (clayey) beds are laid upon each other in sac- 
eession< At Tooley's Ptint the former is both underlaid 
vsd ovorlaid by thai red starata, dipping north . at an angle of 
40^ Although these beds do not succeed each other in r^u- 
lar order, it may neverthelesa.be stated that iheoonglomerato 
most &equ^iutly fc^ras the low^, portions of the deposit, and 
the i^per strata of red sandstone contain hsds of limestone^ 
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gypstim, and rock salt It is evident that these two rocks 
were formed by similar causes, and during the same geologi- 
cal era. The beds of conglomerate, were produced by cur- 
rents of water, and before the pebbles entering into their 
composition were reduced to sand, or those currents had in 
some degree subsided, they found a resting-place. The mate- 
rials of the sandstone on the other hand, were longer expos* 
ed to the action of water, and were therefore reduced to fine 
sediment; and the interstratification woold arise from any 
change in the configuration of the sur&ce, or direction and 
force of the current. Facts explanatory of these former con- 
ditions of the rocks, may be observed at the mouths of large 
rivers and estuaries, washed with violent tides. 

East Quaco Head is a steep cliff one hundred and fifty 
feet high. There are here a number of strata of soft slaty 
clay, alternately laid with the beds of red rock. They con* 
tain the remains of marine plants similar to those observed 
at St. Andrews. 

At Fuller's Creek two miles further eastward, the new 
red sandstone terminates, and the older slates and limestone, 
broken through and changed by enormous masses of trap 
rock, and serpentine, occupy almost the whole of the shore 
eastward to Salisbury Cove, near Cape Enrage. 

The sandy strata of Quaco and other {daces, where the 
group extends, will afford good freestones, the rock is mo* 
derately compact, admits of being cut, and hardens when ex- 
posed to the rays of the sun. It is, however, inferior in 
beauty to the sandstones of the coal measures, to be noticed 
hereafter. 

llie slate at the creek is argillaceous (clayey), and its 
colors vary from a light blue to a dark red. The planes of 
cleavage are often remarkably crooked and uneven, the rock 
having the appearance of being submitted to sudden move* 
ments before it was consolidated. It frequently contains 
graphite and cubic cirstais of iron pyrites. This rock is as« 
sociated with a slaty limestone, in which argilite (dayslate) 
and the lime are mixed in indefinite proportions. Narrow 
veins of calcareous spar (Carbonate of lime) intersect these 
strata in all directions, and frequently the rhombic crystals of 
this mineral cover the sides of the insures with beautiful in* 
crustations. The rocks disintegrate very rapidly before the 
waves, ever dashing against the leaning precipices, and the 
broken masses pilra in wild confusion along their front* 
With these (here also appears a fine talcose slat^ of a light 
green color, and readily separated into thin leaves not thick-* 
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tr than common wrapping paper. Chlorite slate in small 
quantities was also observed at several localities. 

All of these schistose rocks have been forced from be-: 
neatb, by whole mountains of trap and serpentine ; of this 
there can be no doubt, as the slates are seen shelving from 
the sides pf each eruptive mass, and remarkably fractured at 
the lines of contact* 

The serpentine is of a dark green color, and contains a 
large quantity of magnesia. Frequently, also, it is magnetic. 
Surveyors therefore should not be surprised if their compas- 
ses are much affected in the neighbourhood of these volcauic 
productions. Farther eastward this rock contains schorl, 
amianthus, and asbestus. Numerous and large veins of 
quartz, coated with bright green chlorite, penetrate the slate 
and trap. Several narrow veins of the specular oxide of 
iron were also observed, but none of them are sufficiently 
thick to admit of being worked with advantage. 

The features of the country where these rocks are situa- 
ted, are very different from those of the new red sandstone. 
The lofty and abrupt hills are separated by deep and narrow 
ravines, and the parallel ridges of slate may be distinguished 
at a distance, from the rows of cones, composed of serpen- 
tine and trap, and which are truly characteristic of the vol- 
canic character of the country, at the period when they were 
raised. 

These facts are well illustrated by nature near Great 
Salmon River, the site of a superior set of mills, owned by 
Messrs. G. D. Robinson & Co. The following wood cut 
(see Fig. 4.) represents a number of these cone-thaped 
mountains, as they appear near the shore. 

Fig. 4. 




Half a mile eastward of this river, a detached portion 
of the sandstone formation may be seen at the foot of a high 
hill. Its sirata have been elevated on one side, and depres- 



2t 

sed on the other ; and the characters of their mineral ingre- 
dients changed, by their proximity to masses of igneouf 
origin. 

The deep ohasms and open fissures, the results of for- 
mer volcanic disturbances, are now partially filled, and the 
precipitous sides of the clifis, are skirted with thick beds of 
diluvial debris collected beneath water after the mountakis 
had been formed and the violent agents concerned in their 
erection had ceased to act. These are frequently seen inter- 
sected on the shore, and are very common in the interior of 
t^is district. They are evidences of design and wisdom, 
manifested in the recent changes the earth has been submit- 
ted to^ in order to render it a fit abode for man, and the in*- 
ferior animals : for had not the dark and almost on&thomable 
pits, produced by volcanic convulsions be^i afterwards filled 
with loose stones, gravel, and sand, by the force of a mighty 
current of water, the surface would have been incapaUe of 
cultivation, and hazardous to the lives of the human race. 

Martin's Head is a cliff of serpentine and trap rock, 
connected with the main land by a bar of sand. It contains 
numerous veins of quartz and calcareous spar, with small 
crystals of the sulphurets of iron and copper. Asbestus^ 
(commonly called by the inhabitants rock cotton) and chlo- 
rite, occur here in the quartzose veins. 

The detached portions of the red sandstone formation 
along this coast, appear to be remaining parts of a group 
that formerly had possession of a tract now covered by the 
waters of the Bay. Its ready disintegration from a4;mosphe^ 
ric causes, the action of the sea, and violence of the tides, 
have been sufficiently powerful during past centuries to re- 
move large tracts of this rock, and that which still remains 
is fast wearing away, and contributing to the , filling up of 
the Bay of Fundy where the sea is rendered turbid by the 
sediment several miles from the shore. 

The slates and limestone already mentioned situated in 
the Parish of St. Martin, and accompanied with dikes and 
overlieing masses of trap and serpentine, extend from Ful- 
lar^s Creek, near Great Salmon River, to Sdiisbury Cote, 
meeting the Bay on their south, and the syenite on tfadir 
north sides. They may be seen ob the old Shepody road, 
forming a very ui^even line with rock composed^ licffn- 
blend and feldspar in large crystals. 

The country contained Within these limits is about forty 
miles in length and ten miles in breadth. It remahis in a 
wilderness state from geological causes alone, «id alftfaongh 
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a few inhabitants may be teen at the mouths of the tmall 
rivers where taw-mills have been erected, it is only on some 
bed of sand and graveU or isolated portion of sandstone, 
that any attempt has been made to cultivate the soiL The 
protpects of agriculture are more favorable at Martin's Head 
than at any other place in this distance. There the red 
sandstone contains both limestone and gypsum, and a few 
fine &riiis might be made at this romantic spot 



HOPEWELL, 

At the extremity of Salisbury Cove, in the Parish of 
Hopewell, the sandstones and shales of coal measures were 
observed. These rocks form the whole of 'Cape Enrage^ 
and extend eastward as far as the entrance of New Horton 
river. The strata run east-south»east from the cove, and dip 
south-south-west at a high angle. At the Cape they are 
nearly perpendicular. The same rocks compose Grindstone 
Island, and Grindstone Point, and also the extremity of 
Cape Meranffuin, where their course and inclination, although 
Qot exactly alike, have a general agreement. 

These strata of the coal series now seen in the points 
and headlands on the north-west side of Chignecto Bay, 
belong to the Cumberland coal field of Nova-Scotia, and are 
evidently remaining portions of the series which have not 
been worn away, or cov^ed by the sea entering this deep es- 
tuary. The Cumberland coal field extends beneath the Bay 
into New-Brunswick, embraces the Capes already mentioned, 
and terminates ip a north-west direction at the base of She- 
pody mountains, and the ridge of syenite connected with 
tfaeui. Its margin may be seen distinctly from any eminence 
in this quarter, and the tract is known by its low and level 
appearance. We may then look back to that period when 
the present site of Chignecto Bay» (which will now average 
tea miles in breadth, and is thirty-five miles long), was filleid 
with these strata and coal, in continuous lines. !But such are 
the effects of causes still in operation, and more remote geo* 
logical changes, that the former dry land has been removed 
and the basset edges of the sandstone, shale and coal, are 
now buried far beneath the waves of the sea. 

A narrow belt of new red sandstone extends from the 
extremity of Sf^bury Cove to New Horton and Shepody, 
resting upon the basset edges of the strata belonging to the 
cqal measures, and meeting the syenite northward. The 
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lower sandstones in this part of the coal iSeld, are of a dark 
red or chocolate color, and might in some instances be mis- 
taken for the newer sandstones above them. These choco- 
late colored strata are also exposed at Cape Meranguin and 
Westcock, being associated with the lower rocks of this coal 
basin, along its northern side to the distance of twenty-four 
miles. These strata are very compact, fine-grained, and 
very superior for buildings, as they resist the vicissitudes of 
the weather, and become *very hard by being exposed to the 
rays of the sun. 

The changes of level these rocks have suffered are dis- 
played in a singular manner at Cape Enrage. At a narrow 
and deep cove westward of the Light-house, the strata are 
resting upoti their edges, and appear to have been separated 
from each other ; their flat surfaces are now placed along the 
sides of a narrow and deep-fosse filled with sand and gravel. 
At other places a few strata are seen in separate groups which 
appear like walls built by the mason, on parallel lines. 
These results were evidently produced in consequence of the 
strata separating from each other at the time they were up- 
lifted. At the village of New Horton a singular Island has 
been evidently formed in this manner, and it can scarcely be 
doubted that these phenomena have resulted from the prox- 
imity of these sandstones to the trap, and serpentine, which 
are known to be of volcanic origin. 



NEW HORTON. 

New Horton is a thriving settlement on a part of the 
low lands situated at the foot of Shepody mountains. It 
contains d tract of excellent marsh, and is covered with a 
fertile soil derived from the marly and siiicious sandstones 
beneath. At this place the strata of the coal series dip east- 
south-east 30°. An extensive flat separates the village from 
Grindstone Point, where the lower sandstones emerge from 
beneath the red rock, appearing at the bottom of the estua- 
ry, where a bar of sand extends outwards connecting the 
Point with the main land. 

Near Cape Enrage, at New Horton, and Grindstone 
Point, many of the strata will afford excellent building-stone 
of different shades of blufe, red, and chocolate color. Quar- 
ries of grindstones have also been opened at the above pla- 
ces, to supply a constant demand from the United States. 
The grindstone strata are however much harder than those 
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CHIGNECTO BAY COAL FORMATION. 



We have already briefly adverted to the fossil plants found 
at Grindstone Island, and other localities alon^ the shores of 
Chignecto Bay. Sach as have been found on the east side 
of this Bay, in Nova-Scotia, have been noticed in a work 
devoted to the geology of that Province, published in 1836; 
and in a communication prepared for the Geological Society 
of London. The object of this report will not adniit of a 
full description of these vegetable relics, and therefore they 
will be but briefly considered at present. 

The same fossils which occur at Cape Enrage, New 
Horton, Grindstone Point, and Grindstone Island, were also 
discovered at Cape Meranguin. Among these are trees, 
frequently of large dimensions, which have been considered 
most nearly allied to the conijera^ (fir tribe) of the warmer 
latitudes. The trunks and branches of these trees are lieing 
in all directions in the rocks. They are seen at low water 
extending directly downwards, and often penetrating the 
strata at right angles. Again, they appear situated obliquely 
along the sides of the cliffs ; and in other instances, between 
the strata of shale and sandstone, to the inclination of which 
they sometimes conform. 

Some of these relics of ancient vegetation, are two feet 
in diameter, after the bark (now changed into coal,) has been 
removed. From their dimensions as still seen, they were 
lofty trees, and far surpassed in beauty and grandeur, any 
now flourishing on the soil that covers their graves. Their 
woody parts have been convened into coal, lignite, sulphate 
of bart'tes, and iron pyrites. These minerals are so coUect- 
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ed, that the original vegetable fibre of the plant remains dis- 
tinct, and the annular rings of one species are still as veil 
defined as they are in theliving oak. 

These moiiuinents of the herbage of a remote era, ap- 
pear like the decayed stumps of a forest OTerrun with fire. 
In particular situations, tha sandstones and shale abound in 
the remains of smaller plants, and leaves, vhich have been 
scattered abroad, and are now sealed up in the solid rock ; 
of the latter, one variety belonging to the fern tribe was only 
discovered at one locality. (See Fig. 6.) 



Four spades of th* nfrenQodendron were procured at 
difierent situations along this shore. They were plaoU of 
considerable site, and difier from the ceilamitte in bavins no 
joints, and the greater t^tance between the fludngs. JSIcrae 
of the cacta, and but one species of the phytelithui (steJB- 
liauer) were discovered at Cape Meranguin : this circum^ 
stance is somewhat remarkable, as they ar^ abuadant on dn 
opposite shore. Calamites are quqmtous. These fosuls are 
distinguished by their jointed and striated stems. One of 
these was procured, which before it was removed from the 
rock, had the remains of its leaves still adhering to its sur- 
fiice ; (see Fig. 7.) The figure is a correct representation of the 
plant, as it appeared in the broken cliff. The catamite was 
anpposed by Bbono-niart to have been allied to the equiseta- 
cees (horse-tail trihe,} plants still living in cold climates ; but 
even those now Rowing between the tropi<i9 are very inferior 
in size to these i^ the coal period, being seldom more than an 
inch in diameter. We have one in our possession, iir a fost 
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9tl state, from Ch^ecCo Buy, no less than four iDches and i 
half laches in thickness. This shows how favorable the cli- 
mate and soil were at former periods in the history of this 
earth, to the production of these vegetables. 

Besides these we have two species of SigiUariOj (Brong- 
ntart), which, if not altogether difierent from any described 
by fossil betoDisti* are very rare. (S«e Figs. 8 and 9.) 

Ftg. 8. Rj. 9. 



The trunks eg these plants tm iron on»tD three feet in dia- 
meter, and must have been from forty to sixty feet high. Hie 
scars on the stems are in parallel rows on the flutings, and 
the sections of the vessels leading to the leaves, are still visi- 
ble. There can be bat little doubt, that these vegetables were 
arbarescent ferns, but they have no successors on the earth 
in its present state, that can vie willi theib in grandeur and 
beauty. 

CactcEf and other plants common W coal fbrm»ti<^s may 
be collected at m«ny places along these shores^but we forbear 
■Btcrioig upein a mhiiUe description of them, as il would ex- 
eaed Uie Utcuts intended for Aiis report 

The Act ih^ coal is of vegetable origin, is now esto- 
l^ked and believed by every g^ogist who has impartially 
examined its relation ib the Bocient vegetation of the earrti. 
And its silinrtion in separate troughs or basins, ^ers an ex- 
planation of the manner in which the vegelaU«s it was deriv- 
ed from were accumtilatad^ Near Cape Enrage, there are 
two strata of I^Kik, sbaly limestoae* containing the remains ' 
of fresh water muscles. . At the South Joggin, on the Nota-; 
Geotaa side of tbe Bay, there are three strata exactly similar 
in tbeir chsractari and organic renaios. These strata ar« 
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placed one above another at a distance of several hundred 
feet, and at the latter place, two strata of coal of considera- 
ble thickness, are interposed betweeathem. Thus it appears 
evident, that this coal basin had successive deposits of mine* 
ral and vegetable matter spread over its surface, and that 
there were periods when moluscous animals were permitted 
to occupy its whole area, without being disturbed by those 
violent causes by which other succeeding strata were formed ; 
and it also appears evident that this basin was a lake, and not 
open to the sea, as all its fossil shells belong to fresh water 
species. 

The characters of the fossil animals, and more especially 
the flora of the carboniferous period, lead us to infer, that 
the waters of the ocean and lakes, and also the climate were 
much warmer, and less variable than that of the latitudes 
where coal strata are abundant. The existence of large tree- 
ferns, which mav be called the descendants of those now 
found in a fossil state, stili growing in hot and humid cli- 
mates, confirm the opinion that- the temperature of the at- 
mosphere and ocean, have been reduced in northern latitudes. 
If it should be observed that most of the plants of which the 
coal was evidently formed, have become extinct, and there- 
fore should not be referred tO| in supporting this argument, 
yet the whole of their characters, when viewed generally, 
are such as prove the warmth of the climate when and where 
they flouHsbed. 

Under all these circumstances it is exceedingly difficult 
to avoid looking backward into time, and taking a view of the 
condition of the earth at that period when the materials for 
fuel were produced, and laid up in nature^s vast store-house, 
to supply the wants of man, who appears to* be among the 
latest occupants of this planet. 

When the present growth of vegetables, covering the 
dry land of this di^rict, is compared with the fossil flora of 
the rocks beneath, a contrast the most remarkable and pe- 
culiar, cannot fail to strike the mind of the observer. The 
remains of large tropical trees not only appear in the clifiBs 
of the "shore, but their colossal trunks, broken by the fury 
of the waves, are scattered in fragments along the beach, or 
appear like rod!ssive columns whose summits are scarcely un- 
co^er^d by the greatest retreat of the tide; and thus tbe ter- 
restrial changes to which they have been exposed, have bu- 
rie^l them beneath the water of the bay, or lifted them to 
the tops of the cliffs, where they are ready to fall from their 
sepultures, and disappear before the never-ceasing attrition 
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of the sea. In the steep embankment Ue burietl tlic lofty 
palm, and auracarian pine, that flourished in a moist and 
heated atmosphere ; while oh the surface, the hemlock and 
the hardy spruce of humbler growth, $eem to mock the 
grandeur of their predecessors, over the graves of which 
they bid defiance to the winter's snow and frigid vapours. 

At Cape Meranguin, and near New Hotton, the cliffs 
at some places are covered with the sulphate of iron, pro- 
duced by the decomposition of the sulphuret of that metal, 
and the quantity is sufficient fpr the manufacture of copperas 
upon a large scale. In one instance the sulphate of lime^n 
small crystals was observed by the Hon. Judge Parker, 
with whom we had the pleasure of making our last visit to 
this interesting locality. 
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ACTION OF THfe SEA ON THE COAlSf . 



Abotit ninety tnWeh of coast besides et^daries, and in^ 
'dentations, are, in the district under consideration, exposed 
to the action of the sea; and an opportunity is thereby af- 
forded for observing the influence of the tides and wdves 
\ipon the roclcs of the shore. From Cape Mispeck to Cape 
Enrage the ordinary rapidity of the tide is from three to 
four miles an hour. At Shepody Bay and Cumberland 
Basin, its velocity is much increased ; and in the mouths 6f 
the Peticodiac, Memramcook, and T^tamarre, it runs at 
the rate of ten miles an hour. But notwithstanding thi$ 
constant current along the line of coast, its effects in abrad- 
ing the rocks are limited to those of a soft isind yielding na- 
ture, and the range of strong eddies, where the water ii^ 
urged upon the naked strata with violence. 

The configuration of any coast depends upon the hard- 
ness of the rocks ex]:^6sed to the sea, which wears out the 
'most yielding parts ihto harbours, bays, and coves, while the 
more compact masses are left, forming capes and headlands. 
At every situation in the above distance, these observations 
will apply, due allowance being made for the variable '^'ower 
of the waves, and the entrance of rivers.. It might be tup- 
posed that low sandy shores would suifer most from the ac- 
tion of the sea, but such is not the facti in those instances 
the waves throw up 'a barrier of sand knd shingle, upon 
which their force is broken, and the dry land is thtis defend- 
ed from encroachments. 

Along the sh6re tinder consideration, the Bay is bor- 
Hlered in general by steep cliffs, these by being undermined 
by the waves fall down, and the rubbish fbrms a slope, de- 
fending the precipice until it is washed away, when the same 
process is repeated. The falling of the cl^s is far more 
*common in the spring, when the rocks which have been rent 
asunder by the expansion of the water freezing in winter, are 
\oosened when the ice dissolves, and they therefore fall head- 
ilongin enormous masses to the beach below. It is to the 
'formidable action of the breakers, however, that the great 
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^tapidation of the shore may be chiefly scribed. Even ir^ 
(;alin weather, the ground sweli, as it is commdnly called, 
falls heavily up6n the beach, or against the rocks, breaking 
the largest stones into pebbles, and grinding the pebbles into 
sand. Daring gales this action is greatly increased, and the 
dissolving rocks render the water turbid several miles from the. 
land. This effect is ajso produced by landslips, where large 
^collections of rock, gravel and soil, covered perhaps with trees^ 
become loosened by \he escaping frost, or the breaking out 
of a springy and are launched downward to the beach, or. 
into the water of the bay. From these combined causes, 
and others which might be mentioned, the shore at many, 
places is rapidly wasting away, and the se£^ is aiaking annu->. 
al encroachments upon the land. In oth^r instances, the 
united powers of the tide and waves wear out rude caverns, 
and with uncouth sculpture, form isolated blocks, which at 
a distance resemble the work of art The following wood 
put represents tvtq of these outliers, as they appear at Cape 
Muzzle at the entrance oji* tt\e Petitcodiac. (See Fig. 10.) 
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The sediment produced by these operations on the sea 
coast is transported by the tides to the banks and mouths of 
the rivers issuing from the low grounds, and thus the ex- 
tensive marshes of Westmorland and Cumberland have been 
fbciMd^rand are daily iucreasifig in magQitude. These are the 
iMfiRf^ by whiel^ ndt only the geographical features of a coun- 
try are changed^ but its agricultural character is improved b; 
^ese operations pf Batare, which from the nakefl sterile rock^ 
produces n firuitM spU> and whole tracts of arable land are der: 
jposiied nim^ the wUies, to feed ^ the pattle of a thousand hills.^ 



EXPLORATIOiV 



Of THE INTERIOR PARTS OF THE DISTRICT, 



Having given an nocotmt of the different formations, as 
tliey appear on the coast of the Bay of Fondy and Chignecto 
Bay, and the minerals contained in them, we now proceed 
to the examination of the interior of the district submitted to 
exploration during the past year, and the description of the 
various minerals contained in it, with due attention to the 
soil and the proper mode of its improvement. 

The deep fosse that separates the limestone of Saint 
John from the peninsula of the City, extends eastward about 
four miles. The calcareous rock pursues its ordinary course 
in a north-east direction, and is seen on the main road, on 
both sides, at Robinson's Inn, where, as usual, it is accom- 
panied with trap rock forming naked and steep hills. Near 
Ferguson's Inn these rocks are met by the granitic and syeni- 
tic ridge already described, which, from this place, extends in 
a north-west di/ection across the peninsula of Kingston to a 
mountain, improperly called the " D gvil's B ack," on the west 
side of the Saint John : eastward, it occupies the high lands 
between Hammond River and Quaco. The limestone also 
appears at several situations between Saint John and Ham- 
^,y^ mond River, where the formation is terminated. 

' ^'^'^ HAMMOND RIVER. 



I 



Hammond River, after running in a south direction 
about three miles, passes through a fine belt of intervale, 
skirted with some good farms. It is then seen rushing 
through a narrow gorge in the limestone a mile above the 
bridge. The syenite is met by new red sandstone a short 
distance from Gondola Point, on the Kennebedcasis ; irom 



theace the latter formation, accompanied with eonglomerate, 
lUDs on a course parallel to Hammond River, towards 



At the fiirm of Mr. Shebwood, one raile sduth of 
Ketcuuu's Inn, the limestone forms beld cliS& on each side 
of the narrow opening where the river passes. On each of 
its sides there is a belt of syenite. Its strata are nearly per- 
pendicular, and are frequently intersected and separated by 
dikes of the hornblende rock.— Fig. 11 represents two of 
these dikes, with veins branching oflr in different directions. 



An excellent marble might be quarried in the high hill 
at Mr. Shehwood's farm, and many «f the strata wherathey 
have BDt been fractnred in the vicinity of the dikes would sup- 
ply large skbf. The ^enite and trap are 3e«i en both sides 
of the river as far eastward as Titds' Mills, twelve miles from 
the bridge, where it meets the new red sandstone and con- 
glomerate of the Fariabes of Hampton and Sussex. By ex- 
aminations made in a northerly direction from this river, the 
latter rocks were found to occq^^ a large tract of country, 
and north-eaxterlf they overlie a part of the coal fi^d of 
W^tmorland. 

About four miles Farther eastward, at the farm of Mr. 
William Ganter. and on laads oa^ed by Robsrt Paths, 
Esquire, the sandstone contaitiE beds of gypsam and limBr 
itotitt. The gypsum is of an excellent quality, and being 

' F 
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surrounded witli a dense forest and at an excellent site for 
mills, it might be calckied and ground upon the spot. Im- 
mediately by the side of the road there is a small pond, hdv- 
ing in its centre an isolated mass of gypsum. The water of 
this pond was discovered to evolve sulphureted hydrogen gas, 
an effect evidently produced by the decomposition of the sul* 
phate of lime, and perhaps the sulphuret of iron contained in 
the earth. As this gas is very inflammable, it would not be 
surprising if the surface of the water at certain seasons of 
the year would be covered with a flame, if heat were applied 
to it. The above deposit of sulphate of lime reaches a mile 
farther eastward, where it again appears above the common 
level of the tract. Its situation may be always known by the 
presence of deep pits commonly called " Kettle Holes," 
which give a peculiar aspect to all plaster districts. These 
deep cavities are formed by the decomposition of the gypsum 
in the earth, and hollow caverns are formed beneath, while 
the sdil remains unbroken. In these instances they frequently 
break in and inhume animals, and sometimes man himself. 
We have found pits of this kind a hundred feet deep, and 
not more than ten feet in diameter. Lofty trees sometimes 
slide from their foothold into them and disappear, or only 
have their tops left above ground. In general, however, 
where the country is uncleared, they are choked with rubbish. 

The limestone is a dark brown slaty rock, reposing upon 
a bed of conglomerate, and containing the remains of two 
species of marine shells. It is covered at many places with 
a fine black marl, derived from the rock beneath. This will 
be found a cheap and excellent manure, and, with the lime- 
stone, offers great advantages to the settlement in its neigh- 
bourhood. 

The river pursues its course in a north-east direction, 
passing through a narrow tract of intervale of excellent 
quality, which is spread along the bottom of a deep valley, 
walled in by lofty hills of the most imposing aspect. Al- 
though the lands on each side of this stream are elevated, 
the mountains of syenite and trap, diverging away towards 
the coast, may be readily distinguished at a distance from 
the more oval and undulating hills of conglomerate and 
sandstones seen stretching away towards Sussex Vale. 

The whole surface of the country here, is broken and 
uneven. In the inhabited portions of it, luxuriant fields are 
frequently seen at the base of some perpendicular cliff, 
andf almost overshadowed by the lofly trees clinging to 
the neighbouring slopes* The inhabitants seem to have 
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sought concealment between the iiills which send back the 
* echo of their voices, as they pass the friendly salute across 
the river. 

The soil, wherever it is derived from the conglomerate, 
is stony and gravelly. The sandstone yields a red loam, 
and both are highly productive when they are properly cul- 
tivated. The debris covering the syenite, is more scanty, 
notwithstanding there are some tracts of good land situated 
upon its surface in this quarter. Excellent freestones may 
be quarried from the red rock. Southward of Mr. Can- 
ter's farm, and at several other places in this district, there 
is a fine white sandstone, composed of siliceous particles 
strongly cemented together, and capable of bearing the vio- 
lence of the weather. This rock has been mistaken for gra- 
nite, and is used for millstones, buildings composed of it 
would be white, and resemble those built of some varieties 
of marble. Neither the limestone nor the marl have ever 
been used for manure. And many farmers suppose their 
lands do not require the application of any foreign substance ; 
but they may be assured that by a judicious management of 
the limestone, marl, and sometimes peat, to be found ki their 
neighbourhood, their crops might be greatly increased. 

Following the Hammond River still farther eastward, 
the soil becomes more sandy and meagre. At a new village 
called the Irish Settlement, sixty miles from Saint John, on 
the old Shepody Road, the syenitic rock would be distinguish- 
ed from any other by the appearance of theinhabitants living 
upon its surface, as their labours to procure a crop far exceed 
those of settlers upon the more fertile sandstone and con- 
glomerate. 

We visited three Salt Springs in the Parish of Hampton, 
and others are said to have been found in the forest border- 
ing on the river. In every instance they issue froni the new 
red sandstone, and evidently from deposits of mineral salt con^ 
talned in that rock. The water by evaporation yields a very 
pure chlorate of soda, (common salt,) but as none of these 
Springs differ in any important particular from those of Sus- 
sex Vale and other parts occupied by the same formations, 
it is unnecessary to give pai*ticular details of them, those 
Springs being described more perfectly. 

Almost all the high hills in this neighbourhood are com- 
posed of conglomerate, large boulders of which are scattered 
over every part of the country. From the top of every cliff 
enormous masses have been broken off and rolled downwards 
into the valleys. There are certainly no causes now in ope- 
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ration that would separate these huge blocks from the parent 
rock. It is only to the former inj3dence of powerful currents 
that these phenomena can be attributed, and the evidences of 
these currents still remain engraved on Uie hills. Excursions 
were made into the wild forest on each side of the Hammond 
River, and the facts observed were only such as coincide with 
the statements laid down* 

The line of junction between the sdiistose rocks appear- 
ing, at Saint John and along the coast eastward to Emerson's 
Creek, and the syenite^ was found betwe^i Hammond River 
and Loch Lomond, and other lakes in that quarter. The 
marking of this line upon the geological map, now, in pro- 
gress, is radier an arlHtrary act, as it is exceedingly difficult 
to determine where it should be drawn, from the interruption 
of vast masses of trap rock which have obliterated the true 
line, and produced a confusion in each formation by distort- 
ing their borders. In such situations a ccmsiderable tract has 
a most broken and uneven character, being occupied with 
steep precipices^ sharp naked hills, and deep oval cavities of 
various dimensions. Such of these cavities as become dry in 
the summer season, appear to have been produced by the fid- 
ling in of the rocks, while the hills on the other hand were 
evidendy raised by protrusion. 

Several inconsiderable collections of quartz rock were 
observed in this quarter. Some of these cross the road be- 
tween Saint John and Quaco, with colors of the purest white 
deepened to a bright red. In &is rock we fouml numerous 
indications oC copper: the sulphuret and carbonate of that 
metal were found in small veins in situations adjacent to the 
trap : a specimen of the latter ore yielded sixty^five per cent 
of pure metal. It is by no means improbable that after this 
range becomes cleared of its timber and the rubbish on its 
surface, a profitable vein (^cq^per ore will be discovered. 

The irregular depressions at the bases of the sharp coni- 
cal l^lls are frequendy the sites of lakes. The largest of these 
is Loch Lomond, which is surrounded by high hills aad 
naked cli& affording s<«ne bold and romantic scenery. 

Large and rounded masses of rod: are scattered over 
the surface, and the soil is composed chiefly of sand and 
gravel. Wherever there are any considerable coUectbns 
of detritus, their sur&ces are level and they are covered with 
a growth of hardwood. In the neighbourhood of Loch Lo* 
mond there are several fine iarms on these beds of iebriSf 
while in situations where they are absent, spruce and cedar 
are the prevailing trees, and peat bogs are numerous. 
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HAMPTON; 

Near the Hammond River Bridge the new red sandstone 
commences and continues eastward. It is here, as usual^ in- 
terstratified with and frequently overlaid by the conglomerate 
belonging to the formation. Its general dip in this quarter 
is north-west 50% and the course is north-east. At a few 
places it will supply good freestones, but in general it is too 
coarse or slaty for that purpose. It should be observed 
here that the syenite southward forms an anticlinal ridge^ 
the strata of Hampton dipping in one direction, and those 
on its southern side, dipping in an opposite one from the 
chain of high lands already noticed. Whether the sandstones 
and conglomerates were formed after the ekvation g( this 
chain, or liiad their strata uplifted by the disruption of 
the syenite, is a question not to be answered without deep re- 
search ; the facts, however, as they have been observed rather 
lead to the conclusion that the latter is the more correct view 
of the case. 

The sandstone and conglomerate appear frequently at the 
sur&ce, forming broad shelving masses. The soil is some^ 
times scanty, but in general very productive. On the oppo- 
site side of the Kennebeckasis, there is a peculiar bold and 
undulating chain of high hills composed of trap rocks. This 
chain of hills appears like a majestic wall thrown upon the mar- 
gin of the river which separates these two classes of rocks. — 
Viewed from any of the higher grounds of Hampton, the im- 
posing hills of Kingston with their steep cliffs and deep ra- 
vines, and skirted with a cpntinued line of fine farms stretch- 
ed along the side of the river, afford a most interesting and 
pleasing prospect. 

The whole tract of country extending from Hampton 
and Norton, on the south-east side of the Kennebeckasis, and 
reaching to Sussex, is composed of the red sandstone and con- 
glomerate. The former rock agrees in its general characters 
with the same formations in other quarters, and yields, phen 
exposed to meteoric changes, a most fertile soil. The con- 
glomerate is composed of pebbles and occasionally large boul- 
ders of trap, quartz, atid other rocks firmly cemented. It 
resists disintegration with great obstinacy, and supplies a soil 
less productive than other strata associated with it. At the 
Mill Stream both limestone and gypsum are deposited in con- 
nexion with these rocks, and might be employed with advan- 
tage in the agriculture of the new settlements springing up in 
this part of the country. « 
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SUSSEX. 

The great eastern road of the Province follows the di- 
rection of the Kennebeckasis until it reaches the head of the 
Petitcodiac, which it crosses near its source, and then runs 
along the nortli side of the latter stream to the " Bend," a 
distance of a hundred miles from St John. The low grounds 
through which these rivers pass are like a deep channel open- 
ed among the hills. At the branching off of the lesser streams 
of the Kennebeckasis, the new red sandstone forms an exten- 
sive level area called Sussex Vale, a tract not rivalled in the 
Province in beauty and fertility. Near Roach's Inn, at the 
entrance of the valley, the limestone may be seen forming the 
side of a steep hill, and possessing*^ characters like that of 
Hammond River. 

The calcareous rock appears again a quarter of a mile 
eastward of the church, cropping out in a shelving ridge on 
the farm of Mr. Corey. Its structure is slaty, and the only 
organic remains found in its strata were a few small tubipores. 
The outcropping rests directly upon a coarse conglomerate 
belonging to the new red sandstone group. It may therefore 
be considered equivalent to the lias limestone of Europe, as 
it is placed in the same geological position. Th'e conglome- 
rate situated beneath this rock extends in an easterly direc- 
tion on the north side of the stream which passes through 
the Dutch Village, where it forms an almost perjpendicular 
cliff three hundred and fifty feet high called the « Bluff." 

From the summit of this cliff the attention is immediate- 
ly directed to the beautiful villages and luxuriant intervales 
beneath, where the rocks of the red marly group, true to their 
geological characters, have, from the natural observation of 
the inhabitants, directed them to cultivate its surface which is 
covered over with rich meadows and fertile cultivated fields. 
The Bluff is the extremity of a chain of high hills running 
from it eastward. Piccadilla, four and a half miles from the 
chucvh, is of still greater altit^ude. 

The basset of the limestone is fixed some distance with- 
in the outer margin of the conglomerate, a result that would 
have followed the uplifting of the rocks by a force applied 
from beneath. 

It is however more probable in the present instance, that 
the features of this district have been greatly modified by cur- 
rents of water which have washed the tops of the highest 
hills, and were capable of producing similar features. Each of 
these fermations at this place, runs south-east, and dips north- 
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east, at an angle of 24°. The " Bluff" has been a favorite 
resort for operators with the ** mineral rod," and strange 
sounds and apparitions are reported to have been seen and 
heard at the cliffs. Those who hope to find a gold mine here 
by the aid of divination may depend on certain disappoint- 
menty and little will be heard during the summer months, 
more terrifying than the notes of the beautiful songsters 
of the inland forest. Limestone occurs at several other 
situations in this neighbourhood, and may be calcined at 
a cheap rate. In a low meadow but a few hundred yards 
from the limestone, some beautiful crystals had been acci- 
dentally found. Upon examination, they proved to be the 
sulphate of lime, and a number of large and perfect spe- 
cimens of that mineral, were removed from the sand where 
they were formed. We are indebted to Mr. Hallett for a 
^^"gl^ gi'oup of these crystals, which weighs upwards of a 
hundred pounds. 

y This crystalized sulphate appears most frequently in the 
yuecomposed vegetable matter oi the surface, and in a fine 
sand immediately beneath it. It is somewhat singular, that 
these crystals are now in the act of forming, and the calcare- 
ous mineral is daily collecting on the roots of trees, and other 
vegetable productions in the bog. It is curious to observe 
compact mineral matter, collecting on plants that have not 
ceased to live. Almost all the crystals contain fine sand, and 
this shews how powerful the force is, whether electrical or 
otherwise, which embraces the siliceous particles, and brings 
them into an union with the lime, with which they are only 
mechanically associated. The decayed roots of the pine, fir, 
and hemlock, are daily becoming encrusted and clothed with 
crystals of the most perfect geometrical figures. The mine- 
ral itself is evidently derived from a deposit of gypsum, si- 
tuated at the margin of the meadow. X^ 

In many of the bogs and swamtps of Sussex Vale, there 
are extensive deposits of bog iron ore. On the farm of Mr. 
John Jeffries, and other lands adjoining, there are accumu- 
lations of this ore of great thickness. The oxide of iron 
contained in the sand, and derived from the decomposition of 
pyritous iron, is washed from the uplands, and during the 
summer months appears in a brown and yellow coating upon 
the stagnant waters and moist cavities, where the only drain- 
age is that afforded by the evaporating power of the sun's 
rays. These oxides of iron finally become consolidated, and 
from their annual increase, they are in many places ten feet 
in thickness « 
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The changes produced by the operations of nature, are 
truly remarkable. First, the iron mixed with sulphur through 
the agency of volcanic heat, is converted into iron pj^ rites. 
This from being exposed to the oxygen of the air and water, 
produces the oxides of the metal, which by time and pressure, 
become consolidated. There can be no doubt that many of 
the compact Ores, of the older rocks have been formed in this 
manner. Finally the art of man is exerted to restore the me- 
tal to a pure state, and he throws charcoal into the furnace to 
absorb the oxygen : the sulphur having already entered into 
new combinations, and the inert matter having passed through 
many changes, is at last placed along the railroad — ^forms the 
piston of some mighty engine, or forsooth, the polished blade 
that glitters in the sunbeam, amidst the pomp and pride of 
war. 

The iron of Sussex might be worked with advantage, 
being of a good quality, and situated where wood for fuel is. 
abundant. Also its proximity to a part of the coal field, to 
be noticed hereafler, offers another inducement to any who 
may engage in its manufacture. The bogs also abound in the 
brown, yellow, and red oxides of iron, which will afford ochres 
ifor pigments. 

A large quantity of gypsum appears, forming a long 
ridge, reaching from the base of the Bluff in a northerly di- 
rection, and meeting the limestone on one of its sides. But 
the localities of these minerals are too numerous in this quar- 
ter to require particular description. 

Three miles eastward of the church, two salt springs 
rise from the new red sandstone at the foot of a gentle de- 
clivity, near the great road. The quantity of water supplied 
by each spring, is about fifty gallons per minute. Every hun- 
dred gallons vield by evaporation a bushel of salt, which is 
very pure and free from earthy matter. A small quantity of 
the sulphate of magnesia was discovered in the analysis of 
this water, but it is of no practical importance, and too scan- 
ty to produce any sensible effects on the production of the 
springs. Salt has been manufactured here on a small scale, 
the process is evaporation by boiling in iron vessels, and fif- 
teen bushels have been the average produce per day. But 
the establishment seems to be neglected, and the buildings 
are falling into decay, circumstances arising from the low 
price of foreign salt. 

There can be no doubt that the beds of salt communi- 
cating their properties to these springs, might be found by 
judicious boring, and should the wants of the country ever 
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rtquiro it, an inexhaustible supply of this necessary mineral 
might be procured. 

Sussex Vale, at its eastern extremity, is divided into two 
branches ; one going in the direction of Salmon RiveTf wmd 
the other following the coarse of Sinith's Creek, At the bi- 
furcation, a steep mountain of conglomerate, called Mount 
Pisgah, separates one part of the valley from the other. The 
scenery of this district is extremely beautiful. The great 
Valley, with its fertile fields and meadows, shaded by stately 
elms^ and bordered by the thickset alder; its pastures sloping 
down the sides of the hills, surrounded by several bold eleva-^ 
tions, intersected by deep ravines and rapid brooks, afford a 
most pleasing landscape. * 

The rocks of the lower ground are chiefly concealed 
beneath beds of diluvial sand and gravel, having very fre^ 
quently a fine alluvial covering. The soil is a fine dark red 
loam, frequently mixed with sand, and sometimes with marly 
clay. The rains washing the beds of limestone, gypsum, and 
other rocks, bring down an annual deposit of mineral manure, 
which is spread by the freshets of spring over all the low 
lands. The earth thus renovated, produces fine crops of 
wheat, and all the vegetables of the climate. Even in this 
fertile part of the country, there are but few farms that would 
not be much improved by the use of lime for manure. The 
soil, at a number of places where it is washed by the rain 
descending froip the gypsum and limestone, is already suffici- 
ently mixed with the calcareous mineral; but the unyielding 
clay and light sand, require its application. The indications 
of coal in this quarter will be noticed when the coal district 
of Westmorland is considered. 



PETITCODIAC RIVER. 

The new red sandstone and conglomerates of Sussex, 
meet the sandstones of the coal district on the old road across 
the portage ; and tjie latter rocks were found to extend north- 
ward, to the sources of Studholm's Millstream. The differ- 
ent quality of the soil on the carboniferous rock is very re- 
markable. The rocks of the red marly group are covered 
with a fertile loam, producing groves of hard wood, while the 
grey sandstone possesses a meagre covering, and is occupied 
with red pine, fir^ and spruce. After crossing the portage, the 
high lands skirtirfg the valley diverge northward on the one side 
and southward on the other, and the country is low and level. 
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From these facts it will be observed that the great valley 
of the Kennebeckasis extends in a north-east direction until it 
meets the valley of the Petitcodiac, and thus a long belt of 
low land is extended across this part of the country, where it 
is evident the sea had access at some former period in the 
history of the earth. 

The new red sandstone possessing the characters of that 
rocky as they have been already described, occupies the whole 
tract of country from the Portage to the Bend, and to a dis- 
tance of ten miles southward from the river where it is associ- 
ated with the conglomerate, and reposes upon the rocks of 
the coal measures. In this tract it was not found to con- 
tain any limestone or gypsum. Northward, the same rock 
extends to a ridge of conglomerate, reaching eastward to 
Moncton, and these formaticois were found to continue in a 
north-east direction to Shediac, being again, met by coal 
measure)^ in that quarter. 

After leaving the Portage the western extremity of the 
Petitcodiac passes through a tract of fine intervale enclosed 
between high embankments that appear to have been washed 
by the river at some former period. The stream is now confin- 
ed to more narrow limits, and its former bed is almost filled 
with alluvium. The same observations w^ere made in other 
parts of the district under consideration, where the alluvial 
mud brought downwards by the rivers or inwards by the sea^ 
. forms extensive marshes and intervales. 

In the deepest parts of these intervales and marshes, the 
trunks and branches of large trees still remain undecayed. At 
the upper part of the Petitcodiac large oaks have been dug up 
and found fit for use, having only parted with their outer por- 
y tions, called the sap. These trees had been evidently buried 
during a number of past centuries, and have been preserved 
by some unknown principle in the alluvium. ^■ 

This river is navigable for vessels of a hundred tons, thir- 
ty-three miles from its entrance, and the tide flows inland 
thirty-six miles. At the Bend, the stream having entered from 
the southward, turns suddenly to the westward at a distance 
of twenty miles from its mouth. At this place the tide flows 
in and ebbs off in six hours, running at the rate of seven 
miles per hour. vThe flood tide is accompanied by a tidal 
wave called the bore, which at high tides is five and some- 
times six feet high. The rushing of this overwhelming 
wave produces a noise like that of a number of steam-boats 
in operation, and is one of the most interesting spectacles 
the country affords. The salmon and shad, ur^sd forward 
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by the sweeping current, to avakl the force of the stream, seek 
the shallow water near the shores, where they are discovered 
by their wake, chased by wading sportsmen, tmd fairly 
caught. /^. 

At low water extensive .fiats are laid bare; these are 
composed of fine shingle and quicksands, which, with the 
bore and rapid tide, have been the cause of several ship- 
wrecks* The danger to vessels arises from venturing toe 
early on the flood and too late on the ebb tide. • In the first 
instance they overrun the tide, and are stranded in the quick- 
sands ; in the second, the tide leaves them before they arrive 
in deep water. When thus situated, if they re&ist the fury 
of the bore, the water washes the sand away from the leeward 
side — they roll over before the current— breaking their masts, 
and finally, filling with shingle, tbey are buried in a satidj 
grave. The bore is much higher and more violent in some 
parts of the river than in others^ — a circumstance probably 
arising from the configuration of the shore and the bottom c£ y 
the river. ^ 

At the Bend there is a considerable village. The soil 
is chiefly of two kinds, the sandy and the clayey. Lime, if 
judiciously applied, would greatly improve both varieties, and 
the admixture of marsh mud would increase the fertility <rf' 
fields where the clay is absent. There are large tracts of 
marsh on each side of the Petitcodiac, of which a portioh has 
been diked and is under cnltivation. 

The northern side of the coal district in this quarter was 
observed about ten miles fi*om the entrance of the Petitcodiac 
The rocks of the new red sandstone group, again cover apart 
of the coal field at fielteveaux village, on the east side of the 
stream, and occupy a large tract in the township of Hope- 
well, having the conglomerate of Shepody Mountain on ,the 
southward, and the syenite westward. At the ktter place, 
and near the farm of John Edgett, Esquire, the new red 
iiandstone contains thick deposits of gypsum and limestone, 
which extend in a westerly direction several miles. The 
gypsum is a very pure white sulphate of lime, and is situated ' 
«o as to admit of transportation from the river. The lime- 
stone is of^ the same variety seen at Sussex Vale. 

hx the Cape^ a high cliff four miles above the entranee 
of the river, a grey sandstone of this groxip reposes upon strata 
of soft marly clay. This rock is worked by the French in- 
habitants for grindstones, the only instance seen in the Pro- 
vince of strata belonging to the newer sandstone being us^ • 
for that purpose^ Its dip is 4M>atfa by -west 10^, and is almost 
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£reetly opposite to that of strata belonging to the coal mea- 
aures beneathi and those of the eastern side of the Petitcodiac. 
A fine magnetic iron sand is washed from the strata of the 
cliff, and may be collected on the beach below. It is an ex«^ 
cellent blotting sand. 

Near the out*cropping of the coal-bearing strata, and at 
the Belleveaux village, there are two mineral springs, the 
waters of which are so similar in their characters that they do 
not require a separate analysis. There is also a spring of 
mineral water on the farm of Mr. Stephen Smith, within 
sixty yards of the line separating Hopewell from Hillsboro.' 
In the water from each of these springs sulphureted hydrogen, 
and carbonate of magnesia have been detected ; but we have 
been unable to obtain it sufficiently pure, and before it had 
undergone decomposition, to decide correctly upon its pro* 
pertied. 

There are also large tracts of marsh on this part of the 
river, and the uplands in general are of a superior quality. 
Wherever the gypsum and limestone are present the features 
of the country are uneven, and its fine scenery is greatly im- 

E roved in districts where the calcareous compounds seem to 
ave been collected after the strata of the sandstone had been, 
laid beneath the ancient sea. 



SHEDIAa 

Our labours were next directed to the exploration of the 
country eastward of the Petitcodiac, and the coast between 
Shediac and Cape Tormentine. The new red sandstone 
forms a large tract reaching northward and eastward from the 
Bend. This rock meets the coal series on an irregular line 
from where it crosses the Petitcodiac, and runs in h north- 
east direction to the south side of Shediac Harbour. The 
country on its surface is very low and level, not averaging 
more than twenty-five feet above the level of the water of the 
Straits of Northumberland. Its strata are nearly horizontal, 
and have not suffered from the volcanic forces which have evi» 
dently been powerfully exerted in other parts of the Province^ 
The rock is covered at many places with thin beds of sand 
and clay, and boulders of sandstone are common. Among 
these are rounded blocks of granite often of considerable di- 
mensions. It is known that.the current of water which trans- 
ported these detached masses from their native situations flow- 
ed from the north towards the south, and it is therefore some- 
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what difficult to explain bow these boulders of granite httve 
been brought to their present situations, as no granitic rock» 
are foupd nearer than those of the District of Gaspe, which is 
^parated from this part of the Province by the Bay Chaleur, 
and a distance of one hundred and fifty miles. But boulders are 
found under similar circumstances in other parts of the worlds 
and there can be little doubt of their origin, however far they 
may have been driven from their birth places. The soil of 
this part of Westmorland varies from a stiff clay to a light 
gravel and sand, containing a large quantity of mica. Under 
proper cultivation it will be found highly productive; but 
hitherto the attention of the inhabitants has been directed to 
the timber, formerly abundant, and they have not availed them- 
selves of the substantial advantages arising from agriculture. 

We were unable to discover any limestone contiguous to 
Shediac, and it appears to be absent in every part of this level 
district. Oysters are abimdant on this shore and their sheila 
are used for manure. Small quantities of marine plants are 
also applied to the soil. Besides these, excellent manure might 
be procured from the small creeks and ponds filled with, sedi- 
ment from the influx of the sea. 

It has been proposed to open a Canal between this place 
and the Petitcodiac, and the importance of uniting the waters 
of Northumberland Straits and the Bay of Fundy has claimed 
the attention of those who are interested in the prosperity of 
the British North American Colonies ; arid indeed the dis- 
tance, (which will not exceed fifteen miles,) the nature of the 
rock to be excavated, elevation of the country above the sea, 
and every circumstance connected with the enterprise are 
tnost favorable to the success of the undertaking; and an 
abundant supply of fresh water to fill the Canal can be obtain- 
ed from the streams along its site, should it be required. 

The tide at Shediac rises, upon an average, only four 
feet, and the time of full sea is. extremely variable, it being 
influenced by the winds in the Gulph of Saint Lawrence, 
which frequently produce a high water of four days' dunydon 
along the coast» and a low water of an equal length of time. A 
question has arisen in regard to the currents which would be 
produced in a Canal where the tide would rise fifty feet at one 
of its extremities and only four at the other. By observation 
we found that when it is half tide in the Petitcodiac the water 
is very nearly on a level with the water in Shediac Harbour, 
and therefore in a Canal opened between these two places there 
would be a current from the river towards the harbour at high 
water, and at low water there would be a current In the oppo* 
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•«itc direction, provided there vrere no high groonds or locks 
to oppose such currents.* 

Tlie Harbour of Shediac is safe and convenient for ships 
of large size. It is, however, a fact which should not be over^ 
looked, that the numerous beds of oysters along the coasts are 
constantly lessening the depth of the sea and slowly Ming up 
the bays. There are in the settlement upwards of two hun* 
dred families of French Acadians. The front of the harbour 
is occupied by English inhabitants, and the whole appear in 
a very thriving condition. 

At the entrance of the Harbour there are two beautiful 
Islands composed of sandstone. On the smallest of these, 
there are the remains of a fortification and breastwork, which 
were thrown up by the French immediately after the taking 
of Quebec by General Wolfe. Several pieces of large fossil 
trees were observed on the shore. Thev had been brought 
to the Island from the coal field socfthward, by the ice. We 
are much indebted to Dr. Theal and other respectable in- * 
habitants, for aid during the explorations in this quarter. 
The indicatiotis of coal at Shediac will be noticed in the ac- 
. count of the Westmorland c©al field. 



EASTERN COAST OF WESTMORLAND. 

Kouchibouguas is a small river about seven miles east- 
-ward of Shediac. The sandstones of the coal measures ap- 
pear along the banks of this stream, and crop out from be- 
neath their red marly covering at numerous localities on the 
surface. Proceeding along the coast the soil becomes more 
light ^nd sandy. It is, nevertheless, very fertile under proper 
cultivation. Lime prepared from oyster shells is used for 
manure and with great advantage ; the quantity, however, de- 
rived from this source is insufficient for the land under cultir 
vation, and the marsh mud, abundant on the sides of the small 
creeks and rivei's, might be cheaply and profitably applied to 
nil the sandy soils. On the shore there are walls of blown 
sand and gravel thrown up by the sea. The winds and waves, 

♦The tides rise in the Petitcodiac as folJows: At the " Bend "—common tides 
^2 feet 8 inches ; highest tides, 28 feet 8 inches. At 'Dorchester Island : common 
lides, 36 feet ; highest tides, 42 feet. — It is three hours flood before the tide reaches 
the Bend, and from rushmg along the river to the distance of twenty miles it rises 
higher here ahove the lowest level of the sea at Grindstone Island, than it does at 
Dorchester Island. The difference of the level between Grindstone Island and tb« 
Bend may be Estimated as follows— common lides, 43 feel 4 inches; highest tides, 
.S7 feet 4 laches. 
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two powerful agents, have combined their efforts to defend 
from the encroachments of the sea considerable tracts of low 

frround, which are ultimately converted into marsh by the fal- 
ing down of sedimentary matter. These facts were observed 
at many other places along the coast where the uplands are 
scarcely elevated above the level of the ocean. The marsh- 
lands produced by these means are inferior in quality to those 
formeck by the rapid tides of the Bay of Fundy, and the dis* 
integration of the sandstone submitted to their more powerful' 
operations* 

The sandstones of the coal measures extend to Abousha--- 
gen and as far eastward as the entrance of the Tedish River, 
being covered occasionally with red loam, beds of sand, 
clay, and sometimes loose boulders. At the above places there 
are extensive.settlements of French Acadians, who, like their 
countrymen throughout the Province, are remarkable for their 
loyalty to the British Government, orderly behaviour, hospi- 
tality and industry. 

From Tedish River to Little Shemogue, Great She- 
mogne, and Cape Tormentine, and thp whole peninsula of 
Botsford Parish, the new red sandstone is predominant, and 
the soil in general is of a superior quality. This rock will 
supply excellent freestones and support a superior agricuU 
tural character, but does not contain any minerals of im-- 
portance. 

BAY VERTE. 

At the head of the Bay Verte there is a considerable tract 
of marsh, but it is not sufficiently drained to render itproduc-* 
tive of the finer grasses. This circumstance arises in some 
measure from its low situation, and the small degree of tidal 
recession along the coast. Almost ^11 the pine and spruce 
timber has been removed from this p^rt of Westmorland « 
The higher grounds, however, are still covered with iin^^roVes 
of beech, birch and maple, and new settlements are becoming 
extended some distance from the shore. Limestone here is- 
a desideratum, but after a careful search in every situation 
where any hopes of its discovery were offered, no quantity oK 
any practical importance was found. 

Evidences will be brought forward hereafter to prove* 
that almost the whole of this coast has been raised above the 
level of the ocean as it is now fixed, within a period compara-- 
tively recent, according to geological chronologj'. Prince 
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fid ward Islaud, which possesses the tame general ieaturesi 
}ias also evidently been elevated by some volcanic struggle 
that effected great change over a wide area. 

From the shallowness of the water along this part of the 
shore, resulting from the constant accumulations of sand, shin-^ 
gie ftnd shell-fish, it cannot be surprising that new shoals 
should appear annually, and the time is slowly but surely ap« 
proaching when a whole line of coast will become unnaviga-* 
fcle. 

The small rivers and creeks emptying into the Bay be* 
come entirely dry during the summer months. Both the 
Oaspereau and Tignish were found dry in the month of Au- 
gust. These and other rivers have singular embankments 
thrown up on their sides by the force of the ipein the spring 
season. They are several feet high, and resemble the breast- 
work of a fortification, or what are commonly known by the 
name of •' running dikes." Common tides at the Bay Verte 
rise seven feet. The harbour is very shallow and much ex- 
posed to easterly winds. 

The new red sandstone extends from Bay Verte to Cum- 
berland Basin, and forms the narrow peninsula connecting 
the Province of New- Brunswick with Nova- Scotia. It has 
been proposed to cut a Canal across this peninsula, andxhere- 
by open a communication between the Bay of Fundy and Gulph 
of Saint Lawrence ; and so far as the materials to be removed 
are concerned in this important enterprise, the situation is 
most favourable — but the shallowness of the Bay and the de- 
ficiency of water along the line, are circumstances which 
should be duly considered when this site is compared with 
that offered between the Bend of Petitcodiac and the Har- 
bour of Shediac, the distance at both places being alike. 

The rocks of this isthmus are covered with a red sandy 
loam, and conseqaently a fertile soil. At Joli Coeur settle- 
ment the rocks of the coal series appear, but over a wide area 
to the eastward they are covered with the red marly strata 
and detritus. 



SACKVILLE. 

The greater part of the cultivated portion of this Parish 
is composed of new red sandstone, which meets and overlies 
a part of the coal field to the northward. This rock is here 
peculiarly undulated on the surface, and the numerous oval 
mounds^ with gentle slopes, add much to the natural beauty 
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of this fertile and closely populated part of t^e county. New 
settlements are vearly springing up in the interior, and th# 
whole face of the country proclaims the success of agricul^ 
ture, and the comfort of its inhabitants. It should, however, 
be remarked, that many farmers seem tardy in improving 
their natural advantages, and their farms do not possess that 
neatness which is inmcative of taste and well-directed indus^ 
try. The residence of the Hon. Judge Botsford, at West- 
cock, is almost unrivalled for beauty of scenery. At this de- 
lightful spot, industry, directed by good taste, has been ap- 
plied, and the earth pours forth her bounties to its hospitable 
and benevolent proprietor. 

The most abundant soil at Sackville is a light red sandy 
loam, sometimes mixed with clay or alluvium. It contains 
less mica than the soil farther eastward, and is highly pro- 
ductive. A great improvement in agriculture appears to be 
advancing in this quarter, from the practical experiments of 
the Hon. William Crans, who has introduced peat for 
manure, and the use of composts.*' 

The best growth of wheat and potatoes we observed in 
the County was the second crop from land manured with 
this compost It is therefore obvious how much the produc- 
tions of the earth may be improved both in quantity and qua- 
lity by a proper management of the soil; but we must defer 
entering upon this part of the subject until the Agricultural 
Geology of the Province shall be considered. 

The Tantamar Marsh is situated on both sides of a river 
of that name. It is about thirteen miles long, and, upon an 
average, four miles wide, being one of the most extensive col- 
lections of fertile alluvium in America. This vast collection 
of alluvial matter has been produced by causes still active in 
this part of the Province. Large tracts have been rescued 
from the sea by dikes thrown up on the margin of the river, 
and produce excellent crops of wheat and hay. But the 
quantity of these productions would be increased, and their 



* The compost made by this gentleman consists of alternate layers of peat, bam 
manure, straw, &c. thrown up in ^long heaps about ten feet wid6 and four feet high, 
in the barn yards, in the following order : 

Peat, - - - - - - 9 inches. 

Barn manure, - - - - 9 inches. 

Peat, rushes, flags, - - - 9 inches. 

Barn manure, - - - - 9 inches. 

Lime, 4 inches. 

Saturated soil of the bam yards, - 9 inches, for a covermg. 

The peat is taken from a bog near the barns. It is composed of sphagneous 
plants and flags. 

H 
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quality improved, by draiuing the land where they grow — aii 
aligect that has been much neglected hitherto, from the great 
quantity of marsh owned by each proprietor, and the low 
price of hay, A number of Islands, formerly surrounded by 
the sea, are now enclosed by the alluvium. Of these, Cole's 
Island is a peculiar instance. The Inlets and indentations of 
the sea have been filled with sediment, and it is only at high 
tides the ocean attempts to regain its former boundaries. 

From the rapid falling of the alluvial matter from the 
water^ Uie bauks of the rivers and creeks are higher than 
parts more remote, and adjoining the upland, which are fre- 
quently in a boggy and sunken state. An ingenious and 
Jvigbly commendable plan has been successfully employed to 
reclaim these morasses. It consists in opening a tree com- 
munication for the sea to enter through the running dike» 
along the banks, and overflow the low tracts. The water, 
loaded with fine sediment, is admitted at high tides, and pe* 
liodictl layers of new alluvium are thus collected. The 
iphagneous and fresh-water plants arc destroyed by the saline 
water of the sea, and the ^' dismal swamp" is converted into 
a loxttriant meadow. These same channels also give exit to 
the firesh water when the tides are low. The Hon. William 
Cbaks and Judge BoTavoaD are now opening new canals for 
the purpose of renovating the swamps in their neighbour* 
hood. Thomas Robson, Esquire, and other Commissioners 
of Sewers are also engaged in opening a canal on the Tanta- 
xnar to Tolar's canal, which, bv being extended in branches, 
will drain a chain of lakes and allow the alluvium to flow in. 

At the head of the Tantamar Marsh there is a tract of 
peal bo^ floating bog, and small lakes, not less than c^bt 
miles lon^ and, upon an average, three mUea wide. The 
whole site of this extensive area was once open to the sea ^ 
but from the vast quantities of alluvial matter formed from 
tbe decomposing rocks along the coasts of Chignecto Bt^, 
and brought inward by the tides, the mouth of the estuary 
now occupied by the great marsh has been filled up, and the 
small streams have contributed to the production of lakes 
which now occupy the lower parts of the country. Mineral 
matter, in a finely divided state, is swept up the river by the 
rushing tide, but b^ore it is transported beyond a certain 
distance it falls, and the tide, having reached its highest ele- 
vation, retires : hence it may be perceived why marshes ac- 
cumulate at the entrance of rivers, (where the violence of the 
tides and waves is not such as will prevent the collection of 
alluvial matter altogether,) and why parts more remote firom 



the places where allUviuiD is formed are not coveired with 
such deposits* From the risiog of the marsh in parts near 
che entrance of the river, and the natural barrier thus thrown 
up, these lakes and bogs have been formed^ and their sutfacsft 
are sometimes ten feet lower than the alluvium fro&ting. the 
sea. Thifc same fact may be observed^ bu^^on a smaller scale^ 
at the Aulac and Amherst rivers. All these bogs vaad lakas 
might be reclaimed by the means already mentioned. For- 
tunately the Tantamar has not been obstructed by ** Arbi- 
teaux/' like some of the fine rivers of Nova-Scotiai wheff all 
opportunity of redeeming some of the low lands is lost^ and 
the navigation of many fine streams has been thrown away* 

Large trees of different kinds^ collections of shells, and 
bones of fishy are found buried at different depths in the 
marsh. The vegetable productions have evidently beta 
drifted, and marine animals have been covered in thb recent 
deposit. The rapidity with which the alluvium collects is 
proved by the discovery of pieces of cord wood of peculiar 
dimensions, and virfaich are known to have been cut by the 
French in the early settlement of the country* An Indian 
harpoon, and other relics of the untutored aborigines, were 
found at a depth of ten feet below the surface. 

It has been remarked, by persons of observation, that 
the tides in the Bay of Fundy are gradually rising, and ac- 
cording to our own enquiries into this subject, during the last 
twenty years, they have attained a greater annual elevation in 
the Basin of Mines, ^nd other parts of Nova-Scotia, during 
that period. In the great marsh of Westmorland, there are 
layers of stumps standing in their natural positions, and situ- 
ated above each other in the alluvium in a manner that proves 
the fact of their having been buried from tiipe to time,^and 
succeeded by new races. These circumstances can only be 
observed near the margin of the upland, where the vegetables 
of the soil, above the tide, appear to have been driven back 
by the advancement of the sea. 



DORCHESTER. 

Leaving Sackville and proceeding towards Dorchester, 
the new red sandstone is met by the rocks of the coal mea- 
sures about three miles westward of the church. It is diffi- 
cult to determine the limits of these two classes of rocks in 
this quarter, on account of the great cjliantity of loose detri- 
tus spread over the surface. 
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Inthe principal village of Dorcheiiter, the gray sand^ 
sfones interstratified with conglomerate appear at the sur- 
facCf and form long parallel ridges. The strata run North 
68'' East, with a dip of SS"" South West. There are indica- 
tions of coal here, over a considerable area, and the remains 
of plants were fouod at several localities. At Robb's Mill, 
new red sandstone and indurated clay repose on the conglo- 
merate, in nnconformable strata. The soil in general is san- 
dy, and requires the application of lime. The sandstones 
have been used in erecting some of the fine buildings of the 
village, and when carefully selected, will be found to resist the 
changes of the weather. There are several thousand acres 
of marsh on the Memramcook, which have been formed in 
the manner already described, and the fine farms sloping to- 
wards the river, and rugged scenery at its entrance, form a 
beautiful and very pleasing landscape. 
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WESTnORLAWD COAL FIELD. 



Having now given an account of the different fbrmatioiis 
of the district submitted to exploration during the season, 
and the minerals contained in them, without particular refer- 
ence to the eastern coal district of the Province, we pro- 
ceed to the details of SHch facts as have been obtained re- 
lative to this important bituminous deposit. It has been 
deemed' necessary to enter upon this part of the subject apart 
from any other, from the peculiarity of the formation, and 
its vast value to the countrv. 

The great extent of tnis district, the short space of time 
which could only be devoted to its survey last season, the wil- 
derness state of the principal part of the surface, and the li- 
mited means aiForded, have not allowed us to complete the 
examination of this coal field, and at least the labor of ano- 
ther year would be required to finish such a survey as its 
great importance demands. Such facts, however, as have 
been discovered, are faithfully recorded, and it is presumed 
that they are of such a nature, as will lead to the full deve- 
lopement of this valuable bituminous deposit, by an accom- 
plishment of the survey and the employment of the valuable 
mineral matter it has already exposed, and by which a compe- 
tition has arisen among the inhabitants of the Province for 
the profits attending its exportation. 

Coal as it is found in the earth appears in beds, inter- 
stratified with sandstone, shale, limestone, and sometimes 
clay iron stone. Beneiith these strata there frequently occur 
a coarse sandstone and conglomerate, called the Millstone 
grit, and a peculiar calcareous rock, called the carboniferous 
or Mountain Limestone. , All the different members of this 
group are found deposited in basins, troughs, or other depres- 
sions in the earth, where frequently they have been broken by 
volcanic and other causes of terrestrial disturbance. Of the 
^hole mass of these rocks, coal, even where It is abundant. 
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forms but a small proportion. For example, in the north of 
England, the coal-bearing strata have been estimated to be 
3000 feet thick, but the strata of coal varying from twenty to 
thirty in number, when taken together are not more thau 
/ sixty feet in thickness. 

By a reference to our first Report, it will be seen that 
the coal measures of Sunbury and Queen's Counties, repose 
upon the mountain limestone, the mountain limestone upon 
the old red sandstone, the old red sandstone upon the slate, 
and the slate upon granite^ according to the regular order of 
superposition ; but in the Westmorland coal field, all the 
rocks from the MHlstone grit downwards to the granite, so 
far as the coal field has been explored^ appear to be absent, 
and along the southern side of its rangU|fClte carboniferous 
strata rest upon syenite^^ Facts of a similar nature have been 
observed in England ind other countries. There is great 
^di$culty in fixing the bounds of the coal field of Westmor- 
land, on account of a part of its surface being covered with 
new red sandstone and other deposits of more recent forma- 
tion, the strata of which thin off in such a manner as to leave 
the line of demarcation obscure. We have endeavoured 
nevertheless to define the boundaries of this coal district as 
accurately as possible^ £^d trust they will be found aufiScient- 
ly correct for all practicable purposes. 

It has been stated that, beginning at the Harbour of 
Shediac, the Westmorland Coal Field reaches along the 
shore eastward to Tedish River. It then extends along an 
irregular line, southward, until it approaches the village of 
Sackville, and proceeding in a westerly direction, it meets the 
new red sandstone near Dorchester Island. A line drawn 
from Shediac to the PetitcOdiac, about ten miles below the 
Bend, will mark its northern side. As it has been already 
remarked) this tract of country embraces t;hat part of the 
coal district which is situated on the east side of the Petiteo- 
diac, except a small group of strata observed near the road 
leading from Bay Verte to Sackville^ The coal field then 
becomes more narrow, and, crossing the river, maintains an 
average breadth of ten miles, as it proceeds in a westerly di- 
rection until it reaches Sussex Vale: here its extremity is 
forked : one branch is curved towards the northwest, until it 
meets the source of Studholm's Millstream ; the other be- 
comes very narrow and disappears beneath the conglomerate 
a few miles southward and westward of Sussex Church*-^ 
We have here preferred a repetition to making a reference 
to what has been already stated. 
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The longest diameter of this coal field is upwards of 
seventy miles, and it will average seventeen miles in breadth. 
It is by no means certain that coal is contained in every part 
of the area included within these limits, but as the outcrop- 
ping of the bituminous strata has been discovered at u 
number of situations, it is evident that it embraces vast quan- 
tities of coal, and is of the highest importance to the Pro- 
vince. 

In giving details of the carbonaceous deposit we com- 
mence at its western extremity, and proceed along its surface 
toward its eastern termination on the Straits of Northumber- 
land. It will not be expected from the limited time devoted 
to the exploration of this coal field that a full and perfect 
account of its extent, contents, and value can be given, at 
present. The labors of a single individual, whose assistants 
could perform little beyond the aid of being guides, and dis- 
charging only a mechanical duty, require an application dur- 
ing a much longer time than has been employed in the sur- 
vey of this district where even the beds of rivers and creeks 
are frequently so much obstructed as greatly to retard his 
progress and increase the fatigue of exploring a tract but 
partially inhabited. We nevextheless proceed to give such 
facts as have been discovered in confidence of receiving that 
support these pursuits so much require. 

The rocks belonging to the Westmorland Coal Field 
were first observed between the upper settlements of Ham- 
mpnd River and the Kennebeckasis, where it enters Sussex 
Vale. Here they dip beneath the more recent formations of 
new red sandstone and conglomerate already described, and 
which rest upon them uncomformably, and the detritus com- 
mon to the surface. 

After passing round a considerable area the lines indicat- 
ing the boundaries of this formation proceed in an easterly 
direction towards the Parish of Salisbury. On the road 
leading southward, and immediately after ascending the 
higher lands of Sussex, the sandstones and &hales appear and 
are intersected by the small streams passing downwards to 
the river. These rocks were examined at the farm of Mr. 
ALiiEN Sheck and other localities, and their bituminous- 
characters distinguish thcjm from any other in this quarter* 
At the latter place there is a stratum of impure cannel coal 
«bout three feet in thickness, and from the quantities of thi» 
kind of coal mingled \t ith the debris of the surface it is evident 
that it exists in much greater quantities, and of a quality 
more pure in situations now concealed by beds of sand and 
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other detrital matter. Tlie carbonaceous stratum burns very 
J reel y, and contains a very considerable quantity of bitumen. 
But the quantity of ashes after combustion is almost equal in 
bulk to the quantity of the coal used, notwithstanding its 
specific gravity is much diminished. The ashes contain 
much carbonate of lime and will be found exciellent for 
manure. This stratum is overlaid by a fine micaceous sand- 
stone and reposes on argillo-calcareous shale. Both the 
sandstone and shale were observed to contain numerous 
remains, and impressions of the plants belonging to the coal 
period. Large cacti and calamitce with the relics of leaves of 
other plants are widely disseminated through the rocks, which 
also contain carbonaceous and bituminous matter throughout 
a wide range. The strata apparently dip to the north-east 
and from the anticlinal ridge already mentioned, but from 
the rubbish on the surface, which still remains uncleared of 
its timber it is impossible to give an accurate account of their 
position without incurring a greater expense than our instruc- 
tions would warnint. 

The same kinds of sandstone and bituminous shale were 
followed in a north-easterly direction to the extremity of the 
Dutch Village where they appear in the sides of deep ravines 
and brooks and also in large pieces mixed with the soil. — 
From the agreement in their mineralogical characters, and 
inclination ot these rocks, so far as it has be^n ascertained, 
it is evident that they belong to one and the same deposit — 
The sandstones and shales haye one peculiarity, which is 
indeed common to the whole coal field, namely, that of con- 
taining a larger quantity of calcareous matter than is usual. — 
The outcropping of the coal may therefore be considered as 
having beeti ascertained extending in a north-east direction 
from the starting point and along a distance of six miles. — 
And although the largest and most important beds df coal 
remain undiscovered from circumstances already noticed, yet 
an advancement is made towards their developement. 

The rocks of the carbonaceous series continue their 
course eastwardlv, and, at the sources of the Kennebeckasis 
and Petitcodiac, form an elevated ridge branching off to the 
north-west, and meeting the conglomerates in that direction. 
They may be seeti on the old road called the Portage, and 
are crossed by the new road at the base of the hills. Few 
indications of the coal itself were observed in this part of the 
coal field, for the dense forest, decayed vegetable matter, and 
diluvial detritus conceal the strata beneath ; detached pieces 
of sandstone and Sibale are however scattered over the surface 
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ftnd frequency bear the impressions or relics of vegetftbiet 
belonging to the coal period. 

The new red sandstone was found reposing imconforoi^ 
ably upon the carbonaceous rocks on the farm of Mr. Coi.« 
PITTS, ten miles soutliward from where the Pollet River 
empties itself into the Petitcodiac. Fifteen miles from the 
mouth of the former stream small seams of coal appear in its 
bed. The strata here dip northward at a small angle. Coal 
also is found two miles farther southward and mixed with the 
gravel and sand, barring evidently been transported from the 
outcropping of some vein in this vicinity, and by the s^ttt^ 
causes that produced the detritus where it is buried. At this' 
place the shale and sandstone are in terst ratified with layers^ 
of limestone, and the whole series is succeeded by a coarsie 
conglomerate forming the more elevated and broken land 
farther southward! The coal appearing in smalt quantities 
on the surface at the head of PoUet River is of the bitaminous 
and common variety, and that it is abundant in the concealed 
strata beneath appears very evident, but the almost faorizcytital 
position of the rocks, and the wilderness condition of the * 
country render its discovery very difficult witliout resorting to' 
boring. 

Here also the sandstones contain the relics of }Jants be* 
longing to the bituminous rocks, and the casts of le&ves, 
trunks, and branches still remain in thesoHd mat;erials of the 
earth. This river is also walled in by alluvium, bearing in it^ 
natural state majestic elms and an abundance of ^^ buih craii*^ 
berries," and wild currants^ Cultivation has scarcely been 
extended to this remote part of the county, and the rapid 
stream rushing firom the lakes of the mountains still abounds 
in fine salmons 

These remarks are also applicable to Covefdate Rivi^i' 
and^Turtle Creek. .These streams t^minate in thl^ )>att of 
the coal field, and are crossed by its strata about ten' miieift 
southward of the Petitcodiac, and the: same indications of 
coal exist eastward to the main River. It was not withoiit ' 
considerable labor that the boundary of the coal field in this 
quarter was ascertained. A few inhabitants are^ siStttteffiNl^ 
along the intervales, but the bigber ground remains covered 
with an unbroken forest. 

Our next effort was to intersect the coal fietd^ fr«>fn th^ * 
sotitbward, and to ascertain as far as p6ssible.* itk'e^tetlt lit ' 
that ditiection; Having explored tbe outcropping as iti ap^ 
peats at Sussex, and the indications offered* at the Diltcfa'Vil*' 
lage^ Poltet River, and Coverdals' Rii|rn i<^ wBft.top^ tbdIU 

X 
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on the same line as it proceeds towards the Memramcook^ 
discoveries of greater importance might be made; nor were 
we disappointed in the result. From the examinations en- 
tered into it appears that the general course of the coal on its^ 
line of outcropping is about north-east from Sheck's farm, 
near Sussex Vale, notwithstanding there is considerable 
variation in the direction of the strata at different places. 

At the head of Turtle Creek and about ten miles 
north-north-west of Shepody the coal again appears at the 
surface, and may be followed along this wilderness tract of 
country several miles. On lot No. 3, belonging to Mr. 
Wllliam Stephens, and about a mile from a new road and 
path connecting Hopewell with Hillsboro', a quantity of 
cannel coal was found in the bottom of a smuU ravine. Upon 
closer examination a stratum about ten feet in thickness 
was seen where the rocks have been uncovered by tlie water 
of a brook. But the surface is too thickly covered with 
detritus, the forest, and decayed trees, to allow of any accu- 
rate measurement ; nor can the dip be ascertained without the 
application of considerable time and labor. From the drift 
coal found in the small brooks and in the soil it is certain 
that there are other beds a little farther southward. Coal 
strata also appear on the adjoining lot occupied by Mr. Wm. 
Baizley, and upon ungranted lands farther eastward. Thai 
there is an abundance of coal in this district cannot admit of 
any doubt, and before many years have elapsed it will be ap-> 
plied to the numerous objects it is 'calculated to support. 

Besides being abundant, the coal here is much superior 
in quality to any found along the whole line of outcropping. 
Nor should it be supposed that it is altogether of that variety 
called cannel coal, for it has been found in England and 
other countries, that at different parts of the same coal basin, 
different kinds of coal exist and pass into each other almost 
insensibly. 

The bituminous mineral also when taken from the 8ur<> 
fece where it is exposed to the decomposing influence of 
atmospheric agents is always much inferior to that taken 
from mines. 

This coal kindles quickly and burns with a ^lendid 
white flame, affording much heat and light. Pieces taken at the 
distance of three feet below the surface are found to possess 
the fat caking qualities, as they are called. The proportion 
of carbon, hydrogen, and azote differ in different specimens. 
It affords a greater quantity of carburetted hydrogen gas 
than any of the impogied varieties, and is therefore admirably 
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nclapted for lighting buildings and streets. The earthy mat- 
ter varies in^ quantity from twelve to twenty-five per cent, 
and the ashes contain carbonate of lime. A particular 
analysis of these bituminous strata has been deferred until 
they havie been opened to a greater depth. 

The outcropping at the above locality is within five hun- 
dre<l yards of the trap rock and the syenite already described, 
and which form a high and steep declivity along its southern 
side to the distance of about ten miles. A highly bituminous 
shale that burns with a beautiful fiame is placed beneath, and 
also reposes upo!i the coaK It was the discovery of this 
shale by persons employed in making maple sugar^ who by 
•accident found that these rocks became ignited when expose^ 
to heat, that we were led to the spot where almost all the 
detached fragments of the surface are capable of com- 
tioii, 

""^ The limits of this side of the coal field and its outcrop- 
ping were discovered late in the season, when, on accotmt of 
the heavy rains, the exploration could not be prosecuted with 
advantage. It was therefore deemed advisable to defer far-^ 
ther operations until another season should arrive. In the 
mean time many of the inhabitants are becoming acquainted 
with the subject, and are extending their observations to the 
natural resources of the Province* Almost the whole line of 
country where the carbonaceous rocks rise to the surface is 
uncleared. This circumstance renders its examination more 
difficult and expensive. It must however be a pleasing re- 
flection to all who have an interest in the welfare of the Pro- 
vince to know that besides its agricultural advantages it pos- 
sesses invaluable mines whereby its commerce and manufac- 
tories can be supported. 

Still proceeding in a north-easterly direction, the sand- 
stones ami shales of the coal measures cross the Petitcodiac 
from ten to fifteen miles below the Bend, and near the farm 
of Mr; Jou^r Edgetf again offer indications of coal. Near 
the river they are concealed beneath the new red sandstone 
flnd beds of gypsum and limestone. Crossing this stream 
they form almost the whole of the peninsula between the 
Petitcodiac and the M emramcook rivers. On the road lead- 
ing from the bridge and on the west side of the latter stream 
and in the higher grounds of the peninsula the rocks of th« 
coal field are partially uncovered. 

Nearly opposite the village of Dorchester, four miles 
from the n>ain road, and on the farm of Mr. George Tay- 
4.oa, cannel coal was" discovered last autumn.. This part of 
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the coal field we bad described in letters addressed to Yottf 
Excellency, by permissiony in 1837. Coal, shale, sandstone^ 
and clay iron stone appear on the side of the river, where 
they form a low cliff, directly above high water mark. The 
first stratum of coal is near a small brook, and is twenty in-* 
ches thick. The second is about eighty yards farther south, 
and is twentytwo inches in thickness. This stratum is imme- 
diately succeeded by argilio*calcareous shale, capable of com- 
bustion. Forty yards still farther south, there is another 
stratum, four feet in thickness, and superior in quality to any 
other at present discovered here. Another small seam is par^ 
tially covered by the mud near the margin of the marsh* 
The course of these strata is east by south, and the dip is 
south by west 35^. The rocks belonging to this carbonace- 
ous deposit, are succeeded by a thin formation of limestone, 
forming a ridge running parallel to the sandstones west<« 
ward. 

This coal has the hardness of anthracite, but possesses 
most of the common properties of the bituminous mineral* 
It ignites readily, and burns with a white lambent flame. — 
When it is first taken from the earth, it is very bard, and 
slightly sonorous, but by being exposed to the weather for 
any considerable time, it decomposes, and crumbles down in 
thin scales. It is of a dark brown color^ and the best kind 
is streaked with solid bituminous matter, yielding an odor 
when rubbed, like that of carburetted hydrogen. It retains the 
heat a long time after the flame has subsided ; but the quanti- 
ty of ashes produced is very great, and contains a considera- 
ble quantity of the carbonate of lime. The ashes of the 
most impure kinds will aflbrd excellent manure; and the 
rock contains enough bitumen for calcination. A pound of 
• the best coal from this place yields four cubic feet of carbu- 
retted hydrogen gas ; it is therefore like that north oC Sb^po^ 
dy admirably adapted for lighting cities. 
-^ The calcareous nature of the shale and coal are some- 
what peculiar, but they merely show, that during the time of 
the drift and deposit of the detrital matter now forming these 
beds, that lime was abundant thed at situations from which 
the clayey shales of the coal basin were derived. Also the 
bituminous and carbonaceous matter widely mixed in these 
strata, are but proofs of the dissemination of the vegetable 
productions whence the coal itself has had its origin. All of 
these rocks are characterised by the presence of vegetable re* 
mains, sometimes scattered, and at others collected into lay- 
tr$f sufiicienlly thick now to aflbrd coaL The admixture of 
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ftfgillaceous dnci calcareous matter with the cotili is only thcf 
result of more active operations at this place, than in situa-' 
lions where the materials of the coal were more quietly laid 
down, and consequently were less exposed to become mixed 
with drift and sedimentary matter- 

The alteration in the character of these beds^ which in 
their early periods of formation were evidently fine sediment, 
produced chiefly by the action of water, and vegetables, 
brought downwards from the sites where they flourished by 
the same active agent, may either have been the result of 
gradual changes in the order of geological events, or sudden 
catastrophes that affected the condition of a wide area, com* 
mon both to the original materials of the coal, and the impu- 
rities now mixed with it* If we consider the various facts 
connected with the carbonaceous strata as they appear in this 
quarter, we are irresistibly led to reflect upon the causes by 
ik'hich they have been produced. And it is only by refering 
to operations still going forward upon the earth, that we can 
explain the phenomena, however weak these operations may 
appear^ when compared with the results of those which te\^ 
so much added to the comfort and happiness of mankind. 

The coal, with its accompanying strata, may also be 
found on the opposite side of the Memranicoojc* It was ob-* 
served here, by taking the course of the strata, and maj' be^ 
seenoo the farm of Mr. Tatlor, a short distance northwaixi 
of the Court-house, at Dorchester, where the shale has been 
excavated in the repair of the turnpike. The same indica- 
tions also appear at several places in the woods between 
Charters' Inn and Shediac, where the rocks are often beau-" 
lifuliy decorated with the fossil flora of the carboniferous pe-^ 
riod* 

A small quantity of coal had been discovered about four 
miles from the mouth of the Shadouac river, and upon exami-' 
nation, the Westmorland coal field was found to extend to 
the south side of the harbour of Shediac. The dip of the 
strata at this place is north 2b^ east, 7°. An unsuccessful at- 
tempt was made to find Ihe outcropping of the coal which is 
evidently deposited in this part of the di^^trict, but from the 
small angle of the dip, the coal will not probably be found 
without boring through the upper strata. Besides this cir-< 
cumstance^ the rocks are frequently concealed beneath a thin 
deposit of new red sandstone, and the common detritus of tiie 
surface. It is evident that by boring in a situation judicious^ 
ly chosen, the coal strata might be found ; and which, from 
their proximity to the harbour, would prove most adirantage-' 
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nns to this portion of the Province. From this source, Que- 
bec, Montreal, and the steam navigation of the Gulph of St. 
Lawrence, might receive their supplies of fuel, and another 
important motive be offered for opening a canal between two 
of the most extensive and valuable buys of the North Ameri- 
<:an continent. 

The various shales, sandstones, and calcareous beds 
composing what is generally termed the coal formation have 
been most frequently preceded by thick deposits of other He- 
trital rocks interposed between these and the still more anci- 
ent accumulations of solitl matter which surround the globe, 
iiuA very generally the mountain limestone and old red sand- 
stone are seen cropping out beneath the coal series at some 
places along its margin, but the latter rocks have not been 
discovered in any part of the district under consideration, so 
far as it has been explored* It is probable that where they 
exist, they are buried beneath the new red sandstone and con- 
glomerate that evidently overlies large tracts of the coal field* 
Another peculiarity is manifest in the junction of the carbon- 
raoeous strata wiih the syenite and trap north of Shepody. 
Upon a line explored to the distance often miles where these 
rocks meet, they appear to be in immediate contact. But 
wlielher the trap and syenite have been elevated by volcanic 
efforts since the rocks ot the coal series were laid, or existed 
prior to the deposits now resting upon them, are circumstan- 
ces upon which we cannot decide in the present state of our 
knowledge. If, however, the volcanic rocks possess the 
greatest antiquity, those causes which produced intemnediate 
strata at other situations, have not been in operation here, or 
those roclvs might have been worn away during a period that 
elapsed between the uplifting of one and the deposit of the 
other. 

Of the importance of the examination made during the 
past season, in reference to coal only, it is almost unnecessary 
to make a remark. In a new country, where the progress of 
improvement is often retarded from the want of sufficient 
means to bring natural resources into operation, and where 
more or less timidity will exist, when a large capital is requir- 
ed for the accomplishment, even of objects known to be of the 
highest importance; the discovery of such natural resources 
may not always be viewed in their true light. But when coal 
is considered in reference to its value, and the services it is 
capable of performing by the agency of steam, and as being 
the prime mover in the arts and manufactures, the indications 
of its existence in any country will be hailed with pleasure by 



71 

• 

its inhabitants. That there is an abundance «»f this trsefu! 
mineral in New-Brunswick, is now no longer problematical ; 
tor it may be seen in thick strata e'xposed to the light of day, 
and only requires a moderate degree of enterprise lo bring it 
to bear upon the demands of the country, and the support of 
those national energies it is capable of sustaining. As an in- 
stance, it may be mentioned, that from the knowledge of the 
existence of deposits of coal, capable of yielding ^as in large 
quantities, a proposition has already been made to light the 
city of St. John from this source ; nerr can the lime be far 
distant when other and more important objects will be gained 
from the mineral wealth of the Province. But we defer en- 
tering widely upon this subject until we come to treat of the 
Agriculture and Economic Geology of New- Brunswick, a 
work which is advancing as rapidly as our present duties will 
allow. 

The physical features of the country occupied by this 
coal field are very different from those of other formations, 
and its agricultural character being established by the mi- 
neral composition of the subjacent rocks, may be distin- 
guished from any other, and should receive the attentive 
consideration of those who fix their residences upon its 
surface. Instead of the red marly loam belonging to and 
daily forming from the decomposition of the more recent 
deposit, thp rocks of the coal series, are frequently covered 
with a thin soil, chieflyN composed of silicious particles, and 
beds of blue stiff clay, which in their natural state are very 
unproductive. There are, however, large tracts which have 
received their coverinxj from the drift matter of the new red 
sandstone, and are thereby rendered more fertile. 

The general course of the strata of the new red sand- 
stone and conglomerate, is from the south^-we^t towards the 
noith-east, and the country occupied by those rocks appears 
furrowed, or thrown up into ridges, extending in those direc- 
tions. It is true that each mountain and hill is intersected 
by deep ravines, which have apparently been produced by 
causes not regular in their effects; but in general, the ranges 
of the hills and vallies along their sides, are parallel to the 
course of each formation, having been established by uniform, 
geological laws. In all countries, the courses pursued by 
rivers are much affected by the direction of the strata over 
which they pass. But seldom will the hydraulic channels 
transmitting the fresh water from the mountains towards the 
sea be found more obedient to this law, as nhey proceed 
lengthwise the outcroppings of the rocks. 
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No sooner does the Saint John itself descend into the 
primary and trappean rocks of Greenwich and Kingston, 
Chan its course is changed/ Its branches, Sahnon River, 
Washademoak, Bellisle, Kennebeckasis, and Hamnsmid Ri* 
ver, flow in from the north-east, and parallel to the strata of 
the formations over which they pass. The same observations 
will apply to the Miramichi, Richibucto, and the lesser 
streams of the Straits of Northumberland. But in the conn* 
ly of Charlotte, where the rocks are generally of the unstra-^ 
tified varieties, the rivers run at right angles with the coast, 
and flow along the depressed tracts between the mountains, 
produced by volcanic agency. These are facts of much im- 
portance in the study of geology, and a knowledge of them, 
derived from geography, is often an important guide; and 
firom them it may be seen how much the navigation cff any 
country depends upon its rocky structure. From these.mKi 
similar facts it is also rendered perfectly obvious, how wisely 
the operations of nature are balanced and adjusted by the 
Great Artificer of the Universe. 
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SaitU Johttf y. R, January 20, 1840. 
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May it please Your Excellcnct^ 

I have the honour to present to Youi* Excellency, the 
Third Report on the Geological Survey of the Province of 
New-Brunswick; accompanied by a collection of mineral 
specimens, which have been procured during the explorations 
of the past season; and by a Geological Map of that part of 
New-Brunswick which has been examined. 

In order to carry Your Excellency's instructions into 
^effect, in bringing to light the natural mineral wealth of the 
country, i beg leav<e to state^ that my attention has not only 
been directed to the discovery and application of coal, iron 
and other important productions of tb^ mineral kingdom, but 
also to the developement of limestone, marl and other agents 
usefully employed in agriculture, as well as to materials used 
in the erection of buildmgs and in the arts. With the assist- 
ance of my son, and of other persons when their labour was 
required, an effort has been made to meet the wishes of Your 
Excellency and the other branches of the Provincial Govern- 
ment ; and it will be seen, in the following Report, how far 
the means used have been successful, and now evidently they 
are disclosing the most permanent foundation for enterprise 
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and Provincial wealth. I have also continued my exerdons 
in the analysis of soils, and such substances as are calculated 
to renovate those soils, and thereby to increase their fertility. 
A work, devoted to the Agriculture of New-Brunswick, is 
gradually advancing, and will be completed immediately after 
each district has been submitted to examination ; at which 
time, a full account of the CEconomical Geology of the Pro- 
vince will also be ready for the press. In the former and pre- 
sent Reports, it has been found impossible to supply more 
than the topographical part of the work : my time has been 
found insufficient for the perfect investigation of every part 
of the subject; and, especially, for the full examination and 
description of the once living plants and animals, discovered 
in the rocks. To this part of the Geology of New-Bruns- 
wick, I hope to be able to direct my attention at some future 
period. 

A collection of rocks, minerals and other important sub- 
stances belonging to New-Brunswick, has been commenced 
and will be placed at Your Excellency's disposaL At pre- 
sent, it is deemed unnecessary to submit the specimens of 
those rocks, minerals, &c. as the collection, like the survey, 
is as yet incomplete. The specimens which accompany this 
Report, refer only to the CEconomical Geology of the Dis- 
trict explored during the past season. 
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The most common objectioti to bringing into operation 
any of the dormant resources of this country, is the high 
price of labour ; but this is the result of inactivity in applying 
such resources, and not the cause why immigration is retarded 
and the price of labour kept up. In the present state of the 
Province, there is no inducement offered to British capitalists 
or labourers to embark for our shores, unless they are disposed 
to devote their money or their exertions to agriculture ; and 
as the fertility of the soil of New- Brunswick has been greatly 
underrated abroad, or is not known at all, such persons take 
up their abode in other countries. Besides these, there are 
vast numbers of persons, who are acquainted with the dif- 
ferent arts of manufacture and mining; or, perhaps, common 
labourers, who are deterred from visiting the country, solely 
because they cannot find employment in the branches they 
pursue in their native land. 

Capitalists in the Mother Country say, *< shew us the 
objects upon which our funds might be profitably laid oat, 
and we are ready to enter into any reasonable investment ; " 
but so long as the natural channels of wealth remain closed, 
by being unknown and unexplored, so long will they with- 
hold the means of improving them, either by the application 
of labour or money. 

But a few years ago. Botany Bay, or Australia as it is 
now called, was' considered important only as a place of con- 
finement for criminal offenders. It was Britain's great 
prison-bouse ; but no sooner were the advantages possessed 
by this new Colony discovered ; no sooner was the mineral or 
other natural wealth of that portion of the Globe made 
known, than en^igration was directed thither to an astonish- 
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ing extent : but, while the resources of Austraiia have beeii 
rendered attractive^ those of other British settlements have 
been overlooked. Many similar instances miffht be brought 
forward, to establish clearly the importance oisupplying cor- 
rect information, respecting the Agricultural, Mining and 
Manufacturing prospects of Districts, remotely situated from 
the centre of emigration. It is here the answer is found, why 
none but a few poor labourers settle upon our soil. The 
Manufacturer, Miner or Mechanic will not venture abroad, 
unless due encouragement is offered to his pursuits, and sui^ 
ficient employment is held out as his reward ; nor will the 
higher classes risk their funds in a country, whose real value 
is to them unknown^ It i# triM^ perhaps, that a powerful 
means of retarding emigration, has existed in the system for- 
merly pursued, in granting lands in the American Colonies; 
and, by the combined ^ects ^ all tjiese cir^iimsla&ees, the 
influx of British settlers int9 these Fravrnc^ bes been pre^ 
vented, and the advancement of their best intenefits h|ii$ betea 
checked to an alarmiAg degree. If the United States have 
increased in strength and importance^ beyond the British Pro- 
yinces, they faav€ doue so, from the ap]>lioatLoja of Britiuli 
capital, labour aod sidll intrpdiioed intp th^m, by tj^e^ciwrrent 
of emigration; while this Provinces theaas^lv^ Jba^e^s^Vggled 
on, almost without aid. Extensive granjbs of 1^04 b^ii^e^eii 
made to persons who do not r^ide in the countryt ^d who 
do not cultivate the tracts to which they have ti|jl# a benci^ 
large areas, that could not be obtained by persoiijs who fvould 
clear them, remain in their or^giQal wildemees 9tatf^ 
Large grants bad also been made to iodividuals, whose de- 
scendants still remain cm acoe portions of them, but ffx^ una- 
ble to improve the whole. Nor has the laxir pf asdiieat pro* 
daced that salutary effect, which might have been expected 
from it. Thus, the borders of the rivers, thefiQjeit;gr4^^ of 
timber, and some of the most fertile jbnc^ werep^ac^ beyond 
the reach of the ind^trious settler ; who, if he gbt»iofid laod, 
was frequently compdled to fix his residence bejrood the 
bounds of tracts, owned by absentees^ reOAOte from anj set** 
tlement, and where he was unable to .Qiake a roadf ^ver 
which his first supplies must be troosporCed, aod his aurplus 
earnings finally conveyed to n^ark^ These were tihe 4iffi* 
culties tb^ emigrant formerly had to oppose ^ fortunately &r 
the Provipces, tbey are now nearly overcome, and tbe ppptX' 
lation of the country has advaiioed in s^jute of all iaiipedi* 
ments; aUbo«;igh the dread of these obstacles, doiitetlessyatill 
dieters many from emigrating to this country. . 
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Altaost all the moral and iinlustiious ^nigmnts to N<w-' 
SrunBwick, whatevtr have bem their oocmpatioiis, have sue-- 
eeeded in secwring to themsdves a competency ; and many 
have obtained weStb* TSie loymt dasa of iabouren, wbeH 
they have devbted themselves to steady habits and industry, 
have been successful *, and where there are instaaeea to the 
contrary, th^ may ^nendly be attributed to idleness and in-^ 
teflaperance. The in^ky made by persons m the Mother 
CouHtry, who are destrons to setde in New-Brunswiek, is, 
what employment will they &id there ?— ^nd when they are 
infiyrmed, that the prineipal occupation of the inhabitants is 
lombering in the dense forests, amidst the deiq^ snows of 
winter, they have no desire to venture upon; a pursuit with 
wUck diev are ditogether unae^painted. TlMrasands of emi- 

Santsr after they have landed m the Provineesy embatk fbr 
& United States ; where a greater variety erf" employment 
in minings manu&ctUEa^ and oAer divisions cS labom*, a& 
lords tbcns an c^iptfrlumty ei cbooBing that kind whidi i» 
most congenlid to their former kibits. It is in vain to ask 
the miii^ or HMmufiictutier to settle in^ a country where hia 
branck of business is net known, and to whick the praduc^ 
tions of hi& art are eaipovted* 

It is bjr offering encoun^ement to* the diSerent tmdea 
and oecupatibna of the Mother Conntty^ by unlocking the 
available natural treasures of the Provinoes^-^e otgects 
&om wlHck their labour will yield them profit and' a compe* 
teiicy''^*^^ dicectiiag tbem to tke natural wealth contakied in 
fbe eartli^ the soil aosd the fi»es^ tkes they will be disposed 
to imoEiigrat^ and to open and* hnprove Aose resources tbsH 
idioand in almost ^very section of the country. 

It has been too often supposed, that countries abounding 
in mines are un&vourable to agriculture : hat ^uch an opi^ 
nioa is: extiemelv erronoDus^ lee, althoogb the sdl in the 
itimedisto nea^iboarhood oi metallie veins is often impro^ 
daelive^ those veins are. not of sa frequent doourrence^ or so' 
eastensive^ as to affect the fertility of any oonsiderable eraot. 
In procrf* of this, it & only necessary to refer to Orotft Britaim^ 
wfaoae minerad prdduGl»>ns have been the gr^t source of 
her wealth. It is equally certain that Neir-Bru»swid]^ at* 
most equal in estent to England, is not only^cai 
rendered a Minings but also an .A^cultund rt^bkCBi 
the present period, the great sup^rily for exportl^on from- the 
Ptommc^ is derifi^d)KU)st altogether from the forests^ whScb 
are yearly deslihir^ before the ease of the kunbermfm ; and 
eveiy omr <£visidn of Ubomr snftffs from diose puiMits^ 
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that scarcely render the shippers of timber a profit. It is also 
evident, that those who are engaged in the laborious occupa- 
tion of bringing timber or lumber to market, do not improve 
either in their moral or pecuniary condition ; nor do they ac- 
quire such habits as will tend to render them the most useful 
inhabitants. 

It is not intended to imply, that the exportation of tim- 
ber should be discouraged ; but it is wise, that other, more 
permanent and inexhaustible, natural productions of the coun« 
try should receive that share of attention they merit ; so that 
both foreign and domestic capital may be applied to those 
objects, which can alone secure to the Province the enduring 
rewards of enterprize* 

The pioneers who first visited the forests, remote from 
any dwelling, and discovered groves of timber that once 
overshadowed the soil, conferred a favour upon their succes- 
sors, and secured for a time a revenue to the Province ; so 
will those who, by their foresight, may be the means of bring- 
ing into operation, other and more permanent objects of en- 
terprize. The most important of all the resources of the 
Province are her mines and mineral productions ; and the 
time cannot be very distant, when the Geological Surrey will 
be found not only to have aided the cause of the natural 
sciences, but also to have secured to New-Brunswick a benefit 
of the highest order. 

Geology may be called a new science. Forty years 
ago, it was blended with vain and absurd theories ; but, by 
the labours of most eminent men, in Europe, by the united 
efibrts of those whose object it was to collect the facts, as they 
are recorded in the earth, a noble enquiry has been eleVated, 
a science has been born, alike remarkable for its interest and 
value to mankind. . 

Although Great Britain bad been explored from time 
to time, at great national expense, still it has been deemed 
necessary by Parliament to commence a new Geological Sur- 
vey, witn the advantage of the knowledge gained by recent 
discoveries in the science ; and experience has already proved 
the vast utility of this undertaking. , Other.Powers are equally 
active in this important work, and each reconnoisance returns 
a satisfactory reward. Even in Newfoundland and Upper 
Canada, Provinces whose geographical situations are far less 
favourable than that of New-Brunswick, these surveys have 
been commenced, and are advancing with zeal and alacrity. 

The advantage of possessing a good geological map of 
the Province, is by no means inconsiderable ; by - the com- . 
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pletion of such a work, it may be ascertained at a single 
glance, what is the nature of the rocks, the situation of tne 
most valuable minerals, the character of the soil, &c. ; and 
' other topographical information is afforded by the reports 
connected with it. Thus, persons who are desirous of immi- 
grating, or purchasing wild land, may become acquainted 
with such facts, as will induce them to enter into agricul- 
tural or mining pursuits ; and the Government would be 
made acquainted with such details, as would enable it to act 
with, ad vantage upon certain data. So great has been the de- 
mand for the Geological Reports already published, by per- 
sons residing abroad, that I have been unable to supply them ; 
and it has been regretted that a greater number of them wa» 
not printed. 

It is very evident that, for a long period to come, the in- 
habitants of these Colonies must depend upon the natural 
resources of the country, for the support of their com- 
merce and the objects of their ^ industry. But, although 
the time may be distant, when the more delicate and 
skilful operations of manufacture will be performed, neces- 
sity will soon require the opening of mines of coal, iron, 
copper and lead. If the attention be directed to the fisheries 
along the coast, it will be seen that they are becoming less 
and less productive. The supply of timber from the interior 
will also decline, and each year the cost of bringing it to 
market increases, by reason of the lumberman having to ex- 
tend hfe labour farther from the navigable streams. Indeed 
the time has arrived, when, in almost every section of the 
Province, the finest forests have been felled ahd removed. 
Should an unBivourable change take place in the British 
market for the timber of these Colonies, it requires not the 
knowledge of a statesman to foretell the result. At the pre- 
sent time our timber is gi^v^fen in barter for European coal and 
iron, and other goods I a vast amount of which might be saved 
to the country by the application of our own resources. 

The soil of the Province is capable of supporting a po- 
pulation twenty times greater than the present ; and would, 
under an improved state of husbandry, supply an abundance 
of grain for its inhabitants ; but, from the neglect of agricul- 
ture, large quantities of foreign bread are now required for 
the peo(Me. It is, therefore, evident, that the permanent 
strength of the Province must consist in her agriculture and 
minerals; and Geology is the chief science by which these 
are to: he improved and brought to bear upon the future 
WAnts of the. country. , 

8 
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Prior to 1833, M« M. Elie de Beaumont and Dufrenc^ 
were employed to make a geological map of France, and the 
descriptions were given by the former gentleman, in his lec- 
tures at the College de France, of the district of Brittany and 
Normandy. Not only have maps of this kind been fi>tmd 
extremely useful in directing the miner, but they hare also 
greatly promoted the interests of agriculture^ in the countries 
where they have been constructed. A geological map of 
New-Brunswick, accompanied by an account of the sofl in 
each district, and the proper mode c^ resiorating and culti- 
vating each variety, is certainly very desirable ; although it 
cannot be obtained withont ihe aid of the Legislature. 

Perhaps there is not a country in the world, whose po* 
pulation increases so rapidly and steadily as that of Great 
Britain. It is on this account that she has been able to oc- 
cupy so many Colonies abroad, to strengthen herself at home, 
and defend the nation from numerous foes, who hare beea 
jealous of her power. So limited is the surface of Great Bri- 
tain that the population overflows ; and, attempering them- 
selves to every climate, her people find their way to every 
country upon the face of the earth. It is, therefore, remark- 
able that emigration has not been ext^ded, in any consider* 
able degree, to New-Brunswick ; where ample encourage* 
ment is now offered to every agriculturist, ymo landa upoB 
her shores. 

Large tracts of land still remain ungraitted^ in the dis* 
trict explored, and may be obtained from the Province upon 
favourable terms. At the sources of the small rivers empty- 
ing into the P^itcodiac, and the streams flowing into the 
Kennebeckasis and Wasfaademoak, there are'thousands of 
acres of wilderness lands, equal in fertility to any in America. 
The higher grounds are covered with the su|;ar mi^le, inter- 
spersed with butternut and sumach ; while me lofiy dm and 
ash are common on the intervales. 

It has 4>een deemed proper to introduce these brief ob- 
servations here, that reports ua&Tcmrable to the agriculture 
of New-^Brunswick may be corrected ; and altb<M^ diey re* 
late more to the topography, than to the geedogy of the Pro- 
vince, they may be useful to persoiu^ who have never had an 
opportunity of visitii^ the district under consideration. For 
geographical information and maps of the Province^ it be- 
comes me to ofler my sincere acknowledgments to the Hon. 
J. & Sbunders, Surve^r General of die Province. 

The General Mming Association of London have a 
lease, for sixty years, of aU the mines and mintnds of Nora- 
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Scotia. But notwithstanding co^ and iron and other valua- 
ble minerals are abundant in that Province^ the Association 
hitherto has deemed it most advantageous, to work only the 
coal mines of Sydney and Pictou. The Province receives 
^4000 per annum on twenty thousand chaldron^ Newcastle 
measttre, and two shillings for every chaldron raised above 
that quantity. It is from this source, that the wbc^ of the 
casual revenue is derived. 

At SydEfeey, upwards of five hundred men, three steam 
engines and ninety horses are constandy employed ; and du- 
ring the year 1839 the miners produced no les«i than seventy 
thousand tons of coal. 

At Pictouy six steam engines, one hundred horses and 
five hundred men are employed ^ and, during the year 1839,. 
forty^eight thousand tons of coal were exported from that 
place, to the United States and the British Ports along the 
coast. 

As the de^iand for coal is rapidly increasing, the Asso- 
ciation has not only laid oat the great profits arising from 
the mines, but als(o other capital. The company have open- 
ed new shafts^ laid down expensive rail-roads, &c. in order 
to meet the increasing demand. It is from these circutn- 
stances, that persons ooacquainted with the facts have sup- 
posed, that the Association has not realized the interest of 
the great amount expended i bnt when those works are com- 
pleted, they will return vast profits. It does not appear, that 
the price of labour has any effect upon the working of the 
Pictou and Sydney mines: the scarcity of labour, only, is 
complained of; and the miners earn from seven to ten shil-^ 
lilies per day^each. Admitting the low estimate of one hundred 
and twe&ty diomand tons to be the annual production of the 
Sydney and Pictou mines^ the yearly amount of profit receiv- 
ed by the Association will be ^£30,000.* 

The only coal mines wcnrked to any extent in the Unit- 
ed States, are those of Pennsylvania;, and it may be s^i^ that 
these are the only mines of coal discovered in the Union, that 
can be worked advaotageoosly.^ This coal is the antAracitCy 
and is not adapted to the production of steam,, nor very conve- 
nient for domestic nse. Now,, when tlie vast extension of steam 
navigation, and the fncreased application of steam power are 
considered, it must be obvious, that the coal mines of Nova- 
Scotia and New-Brunswick are not only of Provincial import- 
ance, but also the richest resources of the nation. 

* See Appendix B. to " Report of the. House of Commom "—page MO, 
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But a few years ago, it was scarcely known that coal 
existed in Nova'-Scotia ; but, by the application of science and 
skill, hidden mineral wealth has been discovered, a new 
trade has been opened, and the importance of the country 
has been greatly increased. All these results have taken 
place, under every objection that can be urged against mining 
in new countries. 

Besides coal, extensive deposits of iron, copper, lead and 
manganese have been discovered in New-Brunswick, and 
may l)e rendered available. Also, the deposits of salt, gyp- 
sum, granite, porphyry, &c. known to exist in the interior, 
may hereafler become the sources of wealth. 

Besides attending to the geology of that part of the Pro- 
vince which has been submitted to examination, I have en- 
deavoured to collect useful topographical information, and to 
examine the best sites for rail-roads, canals, locks, bridges, 
&c. ; and if, besides the minerals and soil, the scenery has 
been occasionally noticed, it has been for the purpose of shew- 
ing that the country is rich in those natural beauties^ which 
adorn the exterior of the earth. 

There is, in the examination of the natural productions 
of -the country, an object to be gained beyond the benefits 
arising from the discovery of useful minerals ; and an appeal 
may be made to the liberality of the Legislature, in promot- 
ing the advancement of a science, which has proudly distin- 
guished the British Government, amidst the emulations of 
other European Powers. The science of geology has not 
only been lound of the highest interest, and admitted to rank 
next to astronomy ; but it has proved of incalculable benefit 
to mankind, by revealing the secrets of the earth, and disclos- 
ing those materials which coniititute the strength and happiness 
of nations. The vast sums of money granted by the British 
Parliament, for the exploration of eacn part of the United 
Kingdom, and for collecting the objects of natural history con- 
tained in them, are evidences of the utility of such examina- 
tions; as well as of a love of science and national x^efinement. 

The same spirit of enquiry has flown across the Atlan- 
tic ; and the American General Government and its various 
local legislatures are vieing with one another in geological 
research. It has been remarked by Professor Phillips, of 
King's College, London,* that " one of the most obviously 
useful applications of science, is in the Colonies sent forth by 
a commercial people ; and perhaps no more important ser- 

* Lardner's Cyclopoedia, Vol. 2, page 296. 
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Vice could be rendered to Australia or Canada, than by ac- 
curate Geological Surveys, such as are now proceeding 
steadily in the United States of America." Of the British 
American Colonies, New-Brunswick has been among the 
first to enquire into the natural resources of the country ; and 
the enquiry has already developed important objects of Pro- 
vincial wealth, previously unknown. 

It may be fairly asked, to what useful purpose can the 
education received in our institutions of learning be directed, 
if the proper objects upon which that knowledge can be use- 
fully applied, be permitted to remain concealed ? It is not 
only by affording the means of information, but by directing 
that information to its ultimate objects, that these ends will 
be gained, which can alone secure the prosperity of any 
country. 

In 1839, the Legislature of New- York granted $6,500, 
to be continued annually, until a Geological Survey of the 
whole State should be completed. In this work, several 
scientific gentlemen are employed. It not only embraces the 
geology of the country, but also its zoology, palaeontology, 
and other branches of natural history. By the united labours 
of these men, a museum will be formed, of much interest; 
and it is to be hoped that the time will arrive, when all the 
natural productions of New-Brunswick^ also, will be brought 
together, and when they can be examined almost at a single 
glance, by those who feel an interest in thehi, and who will 
employ them for the general good of the Province. 

The advantages arising from the Geological Survey of 
New-Brunswick are already beginning to appear. Former- 
ly, all the granite employed in buildings was imported from 
the United States and Nova-Scotia ; but since the discovery 
of the excellent and convenient quarries on the River Saint 
John, the importation of granite has been discontinued. 
These quarries are owned by Justus S. Wetmore, Esquire, 
and have been worked during the past season, by Messrs 
Small and Barker, who deserve much credit for their skill 
and industry. Upwards of six thousand tons have already 
been removed to Fredericton, Kingston and St. John. It is 
used extensively in re-building that part of the City of Saint 
John, which was destroyed by fire in 1839. The price of , 
the rough granite delivered at the wharves is 14s. per ton ; 
the imported varieties cost about 24s. per ton ; hence a saving 
to the Province of sBBOOO has been effected in a single sea- 
son, at the very onset of the opening of these quarries. 
The above sum would pay ail the expenses of the Geological 
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Survey to its completion; and this great ssyisg has been 
made on the article of granite alone. From these facts it 
may be seen» how important GedLogical Sorveys are to the 
prosperity of a country. 

A mining lease has been obtained from the Province, for 
a tract containing coal, in the County of Westmoreland ; and 
applications have been made for other mining leases, for that 
part olthe Province. Lime-kilns have also been erected, for 
the purpose of calcining lime for agricultural and other pur- 
poses, and the mineral resources of the Province have be- 
fun to claim the attention of wealthy companies in Great 
iritain. 

During the past summer, W. J. Henwood, Esq. a high- 
ly accomplished English Geologist, was employed to make 
some examinations in the Counties of Gloucester and Rest!-* 
goucbe. As this gentleman was sent oat by a private com- 
pany, the result of his examinations have not all been publish- 
ed. Such as have appeared, in the Mining Review of Lon- 
don, are highly interesting and creditable to him. 

My own labours have been chiefly devoted to such ob- 
jects, as may be immediately applied to useful purposes; 
such as the most important minerals, and those necessary to 
agriculture. The palaontologjf of the district examined, and 
the classification of the organic remains found in the various 
formations, could not be attended to. This is a part of the 
work, which I hope to be able to complete, when sufficient 
time is allowed for that purpose. In a country where the 
discovery of different mineral substances occurs frequently, 
the examination and analysis of these minerals require much 
time and patient investigation. I have not, therefore, been 
allowed to perform this last division of my task in a manner 
satisfactory to myself: this Report may, however, be a guide 
to those who may follow, and to such as are disposed to bring 
the resources of the country into operation. ' 

Besides the duties of the Survey, it requires much pa- 
tielice to test the minerals, constantly presented for examina- 
tion by the inhabitants ; and this part of the work, although 
it may not always have given satisfaction to the, applicants, 
bas been performed according to the best of ray ability.' 

In conclusion, I may be allowed to observe, thai the 
success of the geological exploration, hitherto^ is at least a . 
recommendation in its favjour; however imperfectly the woik I 
may have been performed. I 
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Being unable to complete the exploration of the County 
of Saint John, during the season of 1839, my labours of this 
year were jfirst directed to that object ; and as it was deemed 
proper, that as much information should be gained, as the 
circumstances would admit, of the Westmoreland Coal Fields in 
order to assist persons who were desirous of opening mines 
in that quarter, a further exploration of a part of the Coal 
District was made ; the results of which proved the propriety 
of the measure, by the discovery of deposits previously un- 
known. 

Beginning with that part of the County of Saint John, 
which had not been previously examined, the syenitic dis- 
trict, described in my second Report, was found to occupy 
almost the entire space, between the slates of that County and 
the conglomerate of Hammond River and Sussex. Upon a 
closerv examination than had been previously allowed, the 
rocks of this district, as it extends towards Shepody, were 
found to be almost exclusively of igneous origin, but so vari- 
able in their character, as to render their classification ex- 
tremely difficult. In many places, naked, barren and pre- 
cipitous hills, are composed of hornblende and feldspar, in 
crystals of small size; or, more rarely, of from half an inch to 
an inch in diameter. Sometimes the feldspar is red, and the 
rock resembles the red feldspar granite of Charlotte County ; 
but in these instances, the mica is absent, and instead of quartz, 
the rock contains augite. One variety resembles the kind of 
which Pompey's Pillar is built : it is very beautiful when pol- 
ished ; and, were it properly cut, it would be admired, if used 
for the casements of doors and wipdows in buildings of granite. 
Again, there are vast masses composed of crystallised horn- 
blende, with and without sulphuret of iron ; these varieties 
pass into greenstone, containing a small proportion of feld- 
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spar. Other kinds are also seen side by side^ and resembling 
dikes and veins ; but they are so disposed, as to render it 
difficult to determine which should claim priority of origin. 
Here, as in other parts of the primary and trappean districts 
of the Province, quartz, hornblende, feldspar, mica, and 
sometimes augite, are mixed in such variable quantities, that ^ 
they cannot be classed with any of the kinds described by | 
some mineralogists ; nor can the stubborn rules of some 
theorists be made to apply, to the almost endless variety of 
composition, which has been formed by the hand of Nature, 
in the recesses of the earth. It has been thought, however, 
most proper, to apply the terra ^^ syenite** to this assemblage of 
rocks ; a compound of hornblende and feldspar being most 
abundant. The connection of this district with the granitic 
and trappean country of Charlotte and King's Counties, its 
geographical situation and frequently identical composition, 
shew that it belongs to the same system, whose origin must 
be ascribed to heat ; and, from the trap dikes in the granite 
and syenite, it is* evident that those rocks were first formed. 

The country occupied by these rocks, which run in a 
north-easterly direction, and form a narrow belt between the 
Kennebeckasis and Shepody Mountain, is very broken and 
uneven. The depressed tracts between the mountains are 
occupied by small lakes, many of which have no outlets, and 
therefore their waters rise high during the floods of spring 
and autumn; others are drained through deep and narrow 
gorges, into the rivers of the coast or larger streams of the 
interior, and abound in fine salmon and trout. The surface 
of the land is strewed with boulders and partially covered with 
thin beds of gravel, derived from the rocks beneath. These, 
with the scantiness of the soil, are unfavourable to agriculture; 
but fortunately, this sterile tract is limited, and some of the 
slopes, especially on the south side of the mountains and hills, 
are capable of being converted into small but excellent farms. 

The chain of high lands, composed of crystalline rocks, 
extending along this part of the Province, from the boundary 
of the United States to the County of Westmoreland, form a 
ridge, against which the states, greywacke and greywacke- 
slates, and limestone, running almost parallel to the coast of 
the Bay of Fundy, lean, and upon which they repose. But 
there is a group of schistose rocks, containing no organic re- 
mains, and situated directly on the coast, as seen at Mispeck, 
Black River and other places, which dip towards this ridge, 
and do not appear to have been affected by the eruption of 
the chain already mentioned. This group will be more par- 
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ticularly noticed hereafter. The former slaty rocks may be 
classed with those so ably described by Mr. Murchison, 
who has denominated them *• Silurian " ; while the latter are 
evidently primary. 

The schistose rocks of the silurian group were evidently 
produced by the action of water upon pre-existing materials ; 
and those materials are found in the rocks dipping beneath 
them^ and upon which they now rest. The strata thus pro- 
duced were evidently deposited horizontally, whereas they 
are now highly inclined ; and their elevation must be attribut- 
ed to the force, by which the crystalline rocks were raised and 
fixed in their present position. It is also evident, that the 
accumulation of these strata, from the detritus of older 
masses, took place beneath water ; into which the plants, now 
found in a fossil state, had been conveyed by land doods. 
The changes produced in the strata, their displacement, the 
eruption of the syenitic rocks, and other phenomena, refera- 
ble only to heat, probably took place at that period, when the 
calcareous, arenaceous and argillaceous strata were raised 
above the surface of the water. But the production of trap 
dikes and veins, common in ey«ry quarter, may have occured 
at a subsequent period. r 

These opinions receive support from the fact, that almost 
all these stratified masses, wherever they are found to meet 
the igneous rocks, have suffered sucli changes as heat only 
would produce. How far heat is capable of transforming sedi- 
mentary deposits into granite and other crystalline rocks, 
under great pressure, cannot be determined in the present state 
of chemical science. It is, however, far from being improbable, 
that strata formed under the operations of water, have con- 
tributed in many instances to the production of rocks, fre- 
quently supposed to be of much higher antiquity. The 
intimate relation this syenitic ridge holds to the true granite 
farther westward, and the fact, that these rocks, witli their 
several varieties pass into each other, establish the opinion 
that they are of contemporaneous origin. When we find 
the slates and limestone reposing on and shelving from them 
in all directions, it appears obvious, that they were elevated 
subsequently to the deposit of the sedimentary strata, placed 
along the flanks of the mountains, formed by their upward 
motion. The granite and other rocks of that class have 
long been considered of primary origin ; yet the causes by 
which they were produced, may not have ceased to act, until 
long after the greywacke system was laid. Nor can it be dis- 
covered, how far those causes may have acted upon, and 
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changed detrltal accumulations, situated above the theatre of 
their more intense action. 

It should not be supposed that dll the strata, now seen in 
highly inclined positions, were thrdwn up by one convulsive 
effort of the earth. It is far more probable, that they have 
been elevated at different periods ; each of these periods being 
recorded in the different degrees of dislocation and devation 
of the strata, and the variety of changes which have succeed- 
ed each other in the once heated rocks beneath. 

The following wood-cut is a representation of one of the 
instances, seen in this part of the country, where crystalline 
rocks, of different characters, are placed side by side, as if 
they had been thrown upwards at three separate periods of 
time. It is mosfprobable, that if this cliff had b^n formed 
at one and the same time, there would have been a general 
uniformity in the character of the rock ; but, by admitting it 
to have been produced by different eruptions, the diversity in 
the character of its masses may be satisfactorily explained. 
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a. Granite. 6. Tfap* c. Syenite. 

The syenite reaches from Robinson's Inn, on the side 
of the Kenncbeckasis, to within three miles of Gondola 
Point. The Soil on this rock is, in general, but scanty ; and, 
in situations where there are no beds of sand and gravel, or 
clay, it has been produced by the decomposition of the horn- 
blende and feldspar of the rock, by the operations going for- 
ward upon the surface. 

From Gondola Point to, and including Darling's Island, 
ihe rocks are a coarse claret-coloured sandstone and con- 
glomerate. Frequently this conglomerate, as seen at the 
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entrance of the river, as well as at the point and mouth of 
Hammond River, is composed of syenite, limestone of difierent 
colours, quartz, feldspar, and trap, in masses varying in size 
from a cubic inch to a cubic foot. The whole of these differ* 
ent rocks are identical with those forming the hills southward ; 
there is, therefore, no doubt, that the conglomerate was pro- 
duced by the cementation of fragments, brought down by 
water from the hills above ; and it is curious, that the farther 
the rock is situated from the mountain-home of its pebbles, 
the more those pebbles are worn and rounded, from the 
longer action of the water, by which their angles were worn 
off. Here, also, the current of water, which transported 
these pebbles and broken fragments to the places where they 
are now consolidated, flowed in an opposite direction to that, 
which has acted upon the superficial detrital beds, and 
which, by conveying witli it large boulders, has cut those 
peculiar grooves on the surface of the rocks, that still remain 
as testimonials of its existence. The strata at Gondola Point 
dip in an opposite direction to those, situated on the south 
side of the anticlinal ridge of syenite, already described ; but 
the angle of their inclination is from 20*^ to 40° less, than 
that of the strata already referred to. 

Iq making a section from the Kennebeckasis, in a south 
direction, to Cape Mispeck, the formations appear in the fol- 
lowing order. The syenite, forming a ridge of broken land, 
for some distance on the south side of the river, may be con- 
sidered primary f from its relation to the granite farther west- 
ward. Leaning against the syenite, a fine crystalline lime- 
stone, capable of affording excellent marble, occurs; or, in situ- 
ations where die limestone is absent, clay-slate, frequently very 
ferruginous, and containing the remains of marine animals and 
land plants alternately, appears, in strata almost perpendicu- 
lar. The limestone is extremely hard and frequently sonor- 
ous ; and the clay-slate has evidently been much changed in 
character by the application of heat. These facts consi- 
dered, in connection with the vertical position of the slate and 
the strata associated with it, are evidences that the syenite 
has been elevated, subsequent to the forming of the calcare- 
ous and argillaceous deposits above it ; especially as those 
evidences become less manifest, according to the distance 
they are situated from the plutonic rock. 

Succeeding these, there is an extensive class of strata, also 
running in north-east and south-west directions, belonging 
to the grey wacke group. Some of the lower members of this 
g^oup are argillaceous ; as, those near the Penitentiary, where 
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there are indications of anthracite; others are arenaceous, as 
those at Little River, where there are fossil trees. Ne^r Mr. 
Anthony's and at Hannah's farms, this system of rocks is 
met by a coarse conglomerate, which, with the older slates 
of the shore, extend in the direction of Loch Lomond. 

Proceeding a number of miles farther eastward, through 
the forest, a similar section exhibited the same facts ; so far 
as they could be discovered, under the difficulties existing in 
an uncleared part of the country. 

The beds of clay, common on the surface, have, no 
doubt, been produced by the restoration of the argillaceous 
strata back to their primitive state ; and the deposits of sand 
and pebbles are the result of the disintegration of the grey- 
wacke, sandstone and conglomerate. That the whole of 
these beds have been laid by the agency of water, is evident, 
from their similarity, in arrangement, to those forming daily 
under the influence of powerful currents. 



MISPECK. 

Between Little River and Anthony's Cove, there are ex- 
tensive and deep beds of diluvial sand and gravel ; and at 
Red Head, one of these presents a high and steep embank- 
ment, fronting the sea. These deposits rest upon beds of 
day, marl and marly clay, belonging to the tertiary de- 
posits of the Province ; and similar to those on the opposite 
side of the harbour. They contain the remains of numer- 
ous species of shells; many of which are still common on the 
shore. These shells were not only found, where the sea had 
worn away the tertiary beds, along the coast ; but also on the 
roads to Mispeck and Loch Lomond, at the bases of the 
hills, and in the ravines, two miles inland. At Anthony's 
Cove, they may be seen in the clay, where it is intersected 
by the road. In all these instances, they are from ten to 
thirty feet above the present high water mark. 

Leaving the Cove, and advancing toward the Cape, 
there occurs a coarse conglomerate, which presents a surface 
very uneven and unfit for vegetation. Towards Port Si- 
monds, a coarse reddish sandstone, conglomerate and a light 
red clay slate, occupy the shore, and extend in a north-east 
direction towards Loch Lomond, The conglomerate, which 
appears to form the uppermost strata in this quarter, is com- 
posed of pieces of slate, or lydian stone, augite and syenite, 
trap and quartz ; which materials are much more firmly ce- 
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mented, and the rock is far more compact, than any of the 
new red sandstone series ; a fact, which has resulted from its 
greater age, and the increased pressure it has sustained. 
The sandstone, or greywacke, is composed chiefly of grains 
of quartz, feldspar and mica ; and is very hard and compact. 
Beneath, and intcrstratified with this rock, is a firm light red 
and bufF-coloured argiUite or clay-slate ; which, from its ex- 
treme hardness, is sonorous, like clinkstone. AH these 
strata have had their origin in the debris of older rocks ; and 
the loose, water-worn pebbles of former shores, are now con- 
solidated, while the masses whence they were derived can no 
where be found. 

These rocks belong to one and the same formation ; and 
extend along the shore of the Bay of Fundy, to the distance 
of fifteen miles, in a north-east direction, until they reach the 
syenitic ridge, already described. The general dip of the 
strata is north-west, from 25^ to 40^ ; which is almost direct- 
ly opposite to the inclination of the slates and greywacke, 
farther north. 

All the older slates, conglomerate and sandstones, are 
filled with innumerable veins of white quartz, sometimes as- 
sociated with talc and chlorite. These veins run in all direc- 
tions, and are from half an inch to five feet in thickness. In 
the slates of Saint John, and those forming the upper series, 
these veins are comparatively scarce and small ; and at Little 
River, they are absent altogether. In the apparently older 
and lower strata, bo organic remains have been discovered ; 
while in the upper series, at the last mentioned places, and 
near Jeffrey's Hill, the remains both of marine animals and 
land plants, were found. From these and a variety of other 
circumstances it appears, that the silurian group of Mr, 
Murchison is clearly developed in New-Brunswick. 

From the greater hardness, and almost flinty state, of 
the slates, sandstones and conglomerates of Port Simonds ; 
the presence in them of large and numerous veins of quartz, 
associated with chlorite and talc ; and, so far as they have been 
examined, from the absence of organic remains, they appear 
to be more ancient than tocks of a similar kind, which ap- 
pear farther north ; and although the whole of these rocks 
belong to the greywacke group, (as it has been distinguished,) 
yet it is evident, that th6 upper scries, which rests unconform- 
ably upon the lower, is a more recent formation, arid one that 
bears a dose resemblance to the silurian rocks of Europe. 

The Mispeck River passes through a deep, narrow and 
tortuous channel, and over several falls ; emptying the water 
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of Loch Lomond and its tributaries, into the sea, at Port 
Simonds. At its mouth there is a very convenient harbour; 
with a valuable assemblage of mills, owned by George Ball, 
Esquire, to whom we must express our obligation, for aid in 
exploring this part of the coast. Northward of the mills, 
there is a high ridge of hard argilUte, sandstone and conglo- 
merate^ filled with enormous veins of quartz. It is six miles 
in length, and, upon an average, three miles in breadth. This 
ridge is almost entirely barren. The rocks are too hard to be 
acted upon by common meteoric operations, and therefore a 
soil has not been formed ; except in aepressed situations, where 
peat, cranberries and whortleberries are produced abundant- 
ly. Along this range of high and almost barren land, there 
ar^ numerous small lakes, several of which have no outlets. 

The tertiary deposits already noticed, appear on the 
south side of the entrance of the harbour, at Thomas' Cove, 
and other places farther eastward. They here consist of 
beds of clay, succeeded by thick deposits of marl; in the man- 
ner they appear at Anthony's Gove and near Red Head. It 
is difficult to determine the thickness of this deposit of day. 
The marl will average twelve feet in thickness ; and consists of 
two varieties, the dark brown, and the light blue. Above 
these, are deposited beds of diluvial sand and gravel, ^om 
ten to fifteen feet in thickness. The marl is exposed on the 
shore, and along the sides of .the ravine ; where it may be 
readily procured for Manure. 

The thickness of the marl stratum could not be accu- 
rately ascertained, at each of its sites : it is, nevertheless, 
abundant. Its general aspect, when wet, is like that of com- 
mon clay, of a light blue, black or grey colour. The lighter, 
or buff-coloured kinds, contain more clay, and consequendy 
are not so active as the darker varieties ; which exhale a sul- 
phurous odour, like the stagnant pools in salt marshes. 

As most of the soil in this part of the country is gravelly 
or sandy, the marl is peculiarly applicable for manure. Fifty 
loads to the acre would change the character of the land al- 
together,, and render it permanently fertile. Even a dressing 
of twenty loads to the acre, would greatly improve the crop. 

AVAVniB 6V THE BLUI KARL FBOM THOMAS' CBBEK. 

Alumina, . . . 26.20 

Silica, . . . . 31.50 

Lime, .... 14.20 

Potash, .... 10.20 

protoxide of Iroo, . 12.40 

Water, .... 4.10 

Loss, .... 1.40 



100.00 



y^* 
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From >vhat has been already stated, the inhabitants will 
not find it difRcuIt to discover marl at other places than those 
mentioned ; and it is to be hoped, that they will immediately 
avail themselves of the advantages to be gained, from hav- 
ing extensive collections of manure situated on their farms. 
Composts of marl, sea-weed, and the fine peat abundant 
along the whole coast, with barn manure, when it can be 
conveniently obtained, will aiFord the best means of renova- 
ting the soil. The composts may be most conveniently 
formed, by alternate layers, each six inches in thickness, 
of each material, piled to a height of four or five feet. 

Each variety of the marl effervesces in strong acid ; a test 
by which it may be immediately recognised. These deposits 
of mineral manure are extremely valuable : as even the most 
barren soils in this district might be rendered fertile by their 
application ; and they would afford a profit, if shipped to 
other places along the coasts^ to be used in the manner al- 
ready noticed. 

The older slates, conglomerates and sandstones, of the 
lower greywacke group of rocks, extend along the shore^ 
from Cape Mispeck to Black River and Emerson's Creek ; 
and their inclination, so far as it could be discovered, ap- 
pears to be to the south-east. But, to the distance of fifteen 
miles along the shore, and ten miles in a north-easterly di- 
rection, their strata are so much distorted, broken and inter- 
mixed with varieties of trap rock, that the discovery of their 
true dip is rendered almost impraeticable. At a lew places 
only, the character of those rocks appears to remain unalter- 
ed ; for, in general, they have apparently undergone a change 
in their position, as well as in their chemical and mechanical 
features, by operations justly to be attributed to the applica- 
tion of heat, directed from beneath. In consequence of the 
admixture of the schistose with the trappean masses, even a 
detailed description of them would be imperfect. The strata 
known to be of sedimentary origin, are associated with others, 
in equally well defined beds, which are different in mineral 
composition ; being frequently a mixture of volcanic matter, 
with, evidently, the mud, sand and pebbles, from which the 
greater part of this series of rocks has been derived. There 
are here, and on other parts of this coast, numerous strata, 
which closely resemble pumice rendered compact by time 
and pressure; and collections of a kind of " trap tuffi'* con- 
taining fiakes of scoriaceous matter, like cinders. AH these, 
and several other beds, remarkably mixed, are broken 
through by the trap rock ; which has penetrated the strata 
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at right angles, and also insinuated itself between the layers- 
of stratified rock. The trap rock, composed of crystals of 
hornblende and feldspar, and sometimes of quartz md 
chlorite, is coarse grained ; and frequently changes into a fine 
grained, green chlorite, and ash-coloured talcose slate* £x^ 
panded layers of this rock are frequently found, in immediate 
contact with large ejected masses of the pure white quartz« 

It is impossible to account for the formation of these 
rocks, unless it be presumed, that at the period when the 
well defined beds of the greywacke system were formings 
there were, in their vicinity, active volcanoes ; from whicn 
were ejected the trap, and also the ashes, cinders and scon- 
aceous matter now seen mingled in the strata, formed during 
their operation. It was ob*scrved, that wherever these com- 
pact and almost vitrified slates occupied the surface, there is 
but little soil, and sterility prevails ; bttt the trappean, the 
ash-coloured, the chloritic and talcose slates, and the trap 
itself, by being more capable of disintegration, is covered 
with a nne growth of spruce and cedar, occasionally varied 
with beech and maple* 

The above rocks present, on the shore, steep and inac-* 
cessible clifis, from fifty to one hundred and fifty feet high. 
At the bases of many <k these clifis, there are fifteen, and 
sometimes twenty fathoms of water. Frequently, broad, 
shelving masses overhang the waves, constantly beating be* 
neath them. Whenever the shore is precipitous, detached 
rocks, constantly falling, from the undermining effects of the 
9«a, render the passage of the traveller extremely dangerous. 
Loose blocks of stone are also frequently falling into fissures, 
opened in the softer kinds of slate, by the descent of the 
water from the breoks above.. 



BLACK RIVER. 

At Cape Spencer, about three miles west of Black River^ 
and at the farm of Mr. John Dowd, the trap contains nu-» 
merous veins of the specular oxide of iron, which is some- 
times beautifully crystallised in the veins of white quartz, and 
mingled with carbonate of lime. The carbonate of lime also 
appears crystallised in hexagonal prisms, liningthe fissures and 
smell open spaces in the rocks. With these minerals, there 
occurs a bright green chlorite, with talc, and occasionally a 
fine white asbestus. At a high, sloping cliff, on the east 
side of West Beach^ and associated with the abore mineral* 
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in the trap rock, we discovered mngnesite; a peculiar mineral, 
containing magnesia. It occupies a considerable vein in the 
cliiF, and is united to that variety of specular iron ore, called 
micaceous^ and also to talc and chlorite. When taken from 
situations where it has not been exposed to the air, it resem- 
bles white quartz ; but, by being exposed to the weather, the 
mineral absorbs carboni(^ acid gas from tlie atmosphere, be- 
comes decomposed, and fidls down in a white powder, like 
the carbonate of magnesia of the shops. This powder is the 
hydro-carbonate of magnesia. 

From the constant decomposing influence of the atmos- 
phere, acting upon the magnesian minerals, by imparting to 
them carbonic acid, the whole cliff Js crumbling down ; and 
these minerals are constantly falling to the beach, where they 
4ire washed away by the sea. Magnesite is used in the manu- 
facture of porcelain, andmay abo be employed in the manu- 
facture of sulphate of magnesia (Epsom Salt). 

We ascended the cliff with some difficulty, and found 
the ^)eetfiar iron ore more abundant; it runs in veins, m all 
directions, through the rock, accompanied by the magnesian 
compounds. Half a mile father eastward, there is a vein 
^r djke of very pure white quartz, upwards of forty feet in 
thickness. It resembles drifted snow, and may be seen at 
some distance from the shore. The talc and chlorite were 
also pbserved here; and the quartz contains large and trans- 
parent crystals of that mineral. Still farther east and near 
the farms of Messrs. Evans, the rocks were observed from the 
water to have a peculiar brilliancy. Upon landing, they 
were .found to be coated with a thin plate of the specular 
iron, which reflects the light like a common mirror. A num- 
ber of these plates were removed, and they are highly splen- 
dent specimoms. The talc and chlorite are also common in 
this district, and beautiful crystals of limpid quartz were col- 
lected in the fields adjacent 

Black River resembles the Mispedc stream ; being deriv- 
ed from lakes in the interior, and poured into the Bay of 
Fundy through a deep, narrow and tortuous channel, open- 
ed in the trap and slates already described. There are here 
an excellent saw mill and a superior fkmr mill, with iron ma- 
chinery, constructed by Mr. George Moffat, and owned by 
R. D. Wilmot, Esquire. 

The iron ore had been found here, by removing the 
rocks near the mills ; where, it is probable, an extensive vein 
is concealed beneath the enormous blocks of stone, piled 
diong the side of the river. Quartz and chlorite are also seen 
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in considerable veins. The ore was again observed on the 
road leading to Emerson's Creek, and between the Creek 
and Loch Lomond. Although it is very probable, that there 
is a sufficient quantity of the specular iron ore in this quar- 
ter, vre were not successful in discovering any valuable vein ; 
and the uncleared state of this part of the country, is unfa- 
vourable to geological examinations* 

At the entrance of Black River, the chlorite and other 
slates contain broad masses of trap between the strata, asre^ 
presented by the following cut. '^ 



Tig, 2. 




a. a. Trap. 



6. Chlorite Slatt. 



EMERSON'S CREEK. 

At Emerson's Creek, the before-mentioned rocks are 
met by the new red sandstone, which rests upon them uncon- 
formablv} and extends along the shore eastward, to the dis- 
tance of two miles. On the west side of the creek, a bed of 
sand and gravel, forty feet thick^ reposes directly upon the 
marl and marly clay; but the latter emerge from beneath 
the detrital deposit, about a furlong farther westward* The 
marl was also observed on the east side of the creek, and near 
the bridge. It may be obtained in great quantities, and ap- 
plied to the uplands, at a moderate expense* 

The following section will shew how it occurs, westward 
of the entrance of the creek, and will also depict the eleva- 
tion of the shore. 



TEN-iVIILE CREEK. 
Fig. 3- 
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a. Stratum of Clay. 

e. Beds of Sand and GraTel. 



h. Marl containing ah«lls. 
d. Soil. 



The beds above the slate dip eastward, at an angle of 
15®. The discovery of this marl will prove very advantage- 
ous to the large settlements in this quarter. It is admir- 
ably adapted to sandy and porous soils. The strongest 
kinds can be readily discovered, by dropping a little of the 
marl into diluted nitric or sulphuric acid. That which pro- 
duces the greatest degree of effervescence, contains the most 
lime and potash, and is consequently more powerful as a ma- 
nure. In general, the best marl contains the greatest quan- 
tity of fossil shells. The inhabitants may be assured that 
their crops will be greatly increased, by the Application of 
this kind of manure to the soil. 

About a mile northward of Mr. Richard Daley's farm, 
there is an extensive ridge of limestone, belonging to the 
group of older slates, before mentioned. This limestone is 
of a light brown colour, and well adapted to agriculture. 
Bein^ covered with a heavy growth of timber and underbrush, 
it could not be followed far on the surface : it is, however, 
abundant ; and probably extends in an east and west direc- 
tion several miles. 



TEN-MILE CREEK. 

The older schistose rocks, with numerous dikes of trap, 
occupy a considerable tract between Loch Lomond Lakes 
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«nd tlie shores of the Bay of Fundy. There are roads, 
through a negro settlement of fifty families, and " Hiberoia," 
an Irish settlement, of twenty-five families. 

Near the millsof James Brown, Esquire, the ahove rocks 
are met by the new red sandstone of Quaco; which extends 
in a narrow belt to the westward, as for as Emerson's Creek. 
Between this belt and the shore, the sandstones and shales of 
coal measures rise to the surface, and may be viewed on the 
banks of the stream, near Mr. John Brown's farm. They 
also appear on the east side of the creek, and extend to 
Itogers' Point, near Quaco; being occasionally covered with 
new red sandstone. Westward of Gardner's Creek, they 
again appear on the shore, and are met by the new red sand- 
stone, which rests unconformably upon them. The junction 
of thes« two classes of rocks is shewn in the section below. 

Fig. 4. 



«. SaoditDBB and Shata sf Coal HaMUres. , b. b. New Red SandBloDe. 



The strata of shale and sandstone, westward of Ten 
Mile Creek, dip south-west at an angle of 30°, and contain 
small seams of coal. None of the coal strata discovered wiH 
exceed eight inches in thickness; bnt there may exist much 
wider strata, beneath the surface, notwithstanding this coal 
basin is very limited. These rocks also contain the remains 
of numerous plants, belonging to the coal period. Calaraites 
are very common ; and fossil trees, twelve mches in diameter, 
appear in the cliffs on the shore ; but no remains of the 
■cactus were discovered during onr examinations in this quar- 
ter; which seems remarkable, as they are numerous along 
the coast of Chignecto Bay. The hark of these foscil trees 
lias been changed into coal ; and their distinctive characters 
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have been so entirely removed, that the species to which 
they belong cannot be determined witli any degree of 
accuracy. 

The destruction of the new red sandstone, near Gard- 
ner's Creek, by the violence of the sea, is very remarkable ; 
but as this part of the subject has been briefly referred to in 
a former report, we may conclude it, with the following view 
of a worn cli£^ which Esd not been visited when that report 
was written. 



POKPHYRY. 

Between Emerson's Creek and the farm of the Messrs. 
Cody, there is an extensive ridge of Porphyry, connected 
with a hill of trap rock, that hai been /orced through tlie 
greywacke, now seen along its flanks. The base of this por- 
phyry is compact bine feldspar, through which crystals of 
white feldspar are disseminated. Sometimes, these crystals 
are so fixed, as to represent something like Chinese charac- 
ters ; and one variety closely resembles graphic granite. It 
is an excellent and most durable rock for building ; and, af- 
ter it is properly cut and polished, is extremely beautiful, 
and by no means inferior to the porphyry of the ancients. 
This rock crosses the road near a branch of the Mispeck, 
where vast supplies may be cheaply procured. 
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OBSERTATIOJVS 

ON THE 

s 

SLATES AND GREYWACKE OF THE COAST. 



Taking a general view of the greywacke and slate rocks, 
as ihey extend from the Scoodic on the American boundary, 
in a north-easterly direction^ along the coast of the Bay of 
Fundy, to the County of Westmoreland, they appear to be 
situated along the side of a vast basin, br trough, which is ^ j 
occupied by the waters of the Bay ; and, perhaps, it would 
not be speculating too far, to assume, that the opposite side 
of this basin or trough appears in Nova-Scotia, where the 
schistose rocks are seen sloping from a granite ridge, and 
dipping towards the centre of this basin. 

The great eruptions of trap and other volcanic rocks, 
which have been forced through portions of these formations, 
have not altered their general direction and inclination so far, 
that their bounds and former conditions cannot be under- 
stood. This great class of strata, to which the term grey- 
wacke has been generally applied, admits of a division ; as 
one part of the class is very different from the other, in posi- 
tion, composition and organic remains; and as each division 
corresponds, in its^'principal characters, with the Cambrian 
and Silurian systems of Professor Sedgewick and Mr. Mur- 
chison, as they exist in Europe, these terms have been adopt- 
ed, as equally applicable to an extensive class of rocks in 
New- Brunswick. 

In an economical point of view, the value of these rocks 
is considerable. At many places they will supply excellent 
materials for buildings, paving of streets, and for ornamental 
purposes. At Campo-Bello they contain lead ; and at Dig- 
deguash, copper; and iron is abundant in them. The latter 
metal, in different combinations with sulphur and oxygen, is 
capable of yielding a number of the metallic salts, employed 
as articles of commerce and in manufactories. The limestone 
is important for manure, and will afford excellent marble ; 
and it is satisfactory to know, that since the Geological Sur- 
vey of the Province was commenced, attention has been di- 
rected to several of these natural productions, while the soil 
is also improving under the application of substances, which 
had before remained unnoticed. 
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ELEVATED COAST, RAISED BEACHES, 

AND ESTUARIES. 

Having now completed the examination of the forma- 
tions, bordering upon the Bay of Fundy ; and, so far as was 
practicable, having endeavoured to discover the valuable 
minerals contained in them, and to point out the uses to 
which they may be applied, we have also incidentally shewn 
some of the evidences of an uplifting of tlie coast; and now, 
in concluding this part of the subject, will adduce some of the 
leading facts in proof of that event. 

We have already seen, that at Lubec, in the State df 
Maine, on the shores of the Scoodic, at Chamoook, Mace's 
Bay, Manawagonis, St John, Mispeck, Emerson's Creek, and 
numerous other places along the coast, there are beds of sand, 
clay, marly clay and marl, exposed to the sea, forming low 
and almost level tracts, along its border, and frequently ex* 
tending to some distance from the shore. The lower beds of 
this deposit are chiefly pomposed of clay ; upon which repose 
the marl and marly clay, containing the remains of m}rriads 
of marine animals and plants. The deposits, containing these 
remains, are now situated from ten to forty feet above the 
level of the highest tides; which rise, along this part of the 
coast, on an average, about thirty feet at spring tides. 

The shells of marine animals are chiefly contained in the 
marl and marly clay ; which also abounds in the relics of ma- 
rine plants, similar, (so far as they can be examined in 
their decomposed state,) to those still growing on the shore. 
In these deposits, upwards of thirty specimens of shells have 
been discovered ; including the testacea and Crustacea. 
Twenty-four of these species inhabit the present ocean ; the 
remaining six are supposed to be extinct. Future examina- 
tions may disclose species, at present unknown ; and this state- 
ment, therefore, is intended to apply only to present dis- 
coveries. Many of these shells, such as those of the mi/a 
mercenaria^ pecten^ arca^ mactra^ &c. are well preserved ; 
while the sqlen ensisp and two species of mytilii are scarcely 
capable of being removed. The claws of crabs remain very 
perfect; and the bones offish, although changed, are not de- 
stroyed. The valves of many of the shells remain in contact, 
and bear no marks of having been transported ; but evident- 
ly lived and perished, in the situation where they are now 
found. They not only appear on the shore, but sometimes 
also at a distance of two and even three miles from it; and 
are thrown up, in sinking wells. The surface above these 

c 
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deposits is generally rtty larel, and often meets the higher 

eounds, as the water meets the shore. Above these several 
ds and the organic remsins contained in them, there are 
depoiits of sand and gravel, from <^e to BSiy feet in thiekness; 
which, at some situations, are like the common detritus of the 
siirfoce ; but at others, they consist of the water-worn pebbles 
of ancient beaches. IThe lectioo below will explain the utn- 
atioti of these several deposits, as tbey are seen on the coast. 



c. Clay. 

Again, there are a number of instances in which the 
ancient sea-beach has been raised above the highest tides of 
the present sea ; end the water-worn pebbles of the former 
shore are elevated frmn ten to thirty feet above their ancient 
level, in utuationi where the tnarl and clay of the terdaty 
beds are absent. The following section^ taken near Cape 
Mispcck, exhibits one of these raised beaches. 

Fig- T. 
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From these facts it is evident, that, while the shells and^ 
marine plants were in a living state, the sea occupied a higher 
relative level than it does at present; or, what is an eaul- 
valent, the land was much lower than it now is, and nas 
been raised, at an average, a height of twenty feet along the 
shore. 

Thus it is obvious, that a whole line of coast on the 
north side of the Bay of Fundy has been, within a period 
comparatively recent, raised from the sea. 

To account for the beds of sand and pebbles, situated 
above the shells contained in the marly strata, it might seem 
necessary to suppose, that previous to the final elevation of 
the coast, submergence had taken place ; and, during that 
submergence, those arenaceous beds were spread over the 
fossiliferous deposits. Of such an event, there is, indeed, 
palpable evidence in Grand Manan ; where the whole side of 
an Island, twenty-five miles long, has been thus depressed^* 
But those beds of sand jood pebbles might have been laid 
above the calcareous and argillaceous deposits, by changes 
afterwards going forward upon the surface, and by the rush- 
ing of floods into estuaries of the sea. 

If we examine the Rivers emptying into the Bay of 
Fundy, along this line of coast, they will be found broken by 
falls near their mouths; but the streams that do not pass 
through^ this raised district, empty th^nselves into the sea 
quietly, in an ordinary manner. The Scoodic, the Magagua- 
davic, the Saint John, Little River, Mispeck, Black Riv^ 
and others, exhibit falls ; while the Petitcodiac, Memram- 
cook, Tantamar and Aulac are without them ; and there is 
evidence to shew, that this breaking of the River beds was 
coeval with the elevation of the coast. 

The River Saint John takes its rise about four hundred 
and fifty miles in the interior of the country ; and, with its 
tributaries,, conveys the water from a large part of the Pro- 
vince to the sea. Between Saint John and Fredericton, 
which are eighty-'five miles apart, the river now passes 
through a belt of alluvium, which is irregularly distributed on 
both sides of the stream ; a part being raised high enough to 
afibrd meadow, and to admit of cultivation^ This alluvium is 
of recent formation, and contains the remains of recent 
animals and plants. The shells, are all fresh water species. 
This alluvium increases yearly, and is overflown by the floods 
of spring and autumn. 
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At a number of sifuationsy along the valley occupied by 
the stream, and especially in the neighbourhood of Frede- 
ricton, there are beds of sand, clay and sravel, which rise 
aboye the level of the highest floods, and which were evident- 
ly produced by operations now discontinued. The materials, 
entering into the composition of these beds, are not like those 
forming the common diluvial detritus of the country. The 
beds are very regular, and most frequently present flat sur- 
faces above the level of the water. 

The beds of Marl, &c in limited and detached portions, 
and containing Marine shells, were found on the side of the 
canal, cut by the ^* Saint John Mills and Canal Company," 
above the Falls ; also, at the mouth of the River, on the 
shores of Grand Bay, the Kennebeckasis, Belleisle, and on 
the side of the main stream, near the Reach ; they are iden- 
tical with those collected from the marl beds, on the shores 
of the Bay of Fundy. 

With a knowledge of these facts, it is impossible to with- 
hold the opinion, that there was a time when the sea flowed 
in freely above the present Falls, and occupied an extensive 
portion of the great valley of the Saint John. At the pre- 
sent period the tide rises only about twenty inches, above 
those Falls ; and the quantity of fresh water is too great, to 
allow any marine, moluscous or crustaceous animals to take 
up their abode there. The beds of sand, gravel and clay, on 
the shores of the ancient sea and its estuaries, still continue^ 
with the remains of shell fish and sea weeds that flourished 
upon them. Without incurring the charge of rash specula- 
tion, we may look back to a period, when the sea flowed 
smoothly into the lower part of the Saint John, through 
openings since obliterated. At present, the tide never enters 
the river until near high water ; and the quantity of sea water 
admitted at the narrow outlet of the falls, scarcely renders 
the water brackish three miles above. When the coast was 
uplifted, the water of the river, in endeavouring to escape^ 
forced the barrier between it and the sea at its weakest point, 
and the former channel of the river and its estuary were 
drained down to their present level ; and thus, the change of 
level produced the falls, at the entrance of die stream, as they 
now exist. The same remark may be applicable to other 
rivers of the district, where the water is compelled to pass 
over the elevated edges of strata, that were once buried be- 
neath the sea. But the Saint John is the most remarkable 
instance. Here, the united waters of a large river, four hun- 
dred miles iM lengthy and averaging half a mile in widtii to 
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the distance of a hundred miles, is forced through an opening 
but little more than a hundred yards wide, and over an ir- 
regular fall, more than twenty feet high at low water. 

The submarine fqrest of Grand Manan, and the raised 
beaches along the coast, shew that great changes have taken 
place in the level of the country, since the land, its vegeta- 
tion, and the shelly inhabitants of the sea, were nearly such 
as we now find them, upon adjoining lands and in adjaoent 
waters. But the periods of these revolutions in the earth have 
been too far distant from each other, to come within the 
reach of human history or tradition. 

The effect produced upon the physical condition of the 
country, by this uplifting of the land, is truly remarkable. 
By this great and evidently sudden elevation of the earth, 
vast tracts of low and sunken soil have been drained, and 
rendered capable of cultivation; and the stagnant lakes and 
pools of the interior, which generated foetid and unwholesome 

! rases, have been converted into lively streams, which puri- 
y smd refresh the air. The great system of drainage of the 
country has become accelerated in its motions; and the 
springs, whose waters are now filtered through the rocks, 
are free from noxious matter, created by stagnation. 

The sea also, by having retired from large tracts, has 
left a rich and fertile soil behind; and the beds of shells and 
sea-weeds, its own gifts, have been safely deposited for ma- 
nure, to renovate Ihe former sterile lands. The scenery of 
the country has been changed and rendered beautiful ; the 
once sullen river now rolls in a foaming torrent into the ocean, 
and fine alluvial meadows have risen from the waters, to 
smile beneath the waving wheat and fragrant clover. 

The phenomena of raised beaches do not appear to be 
confined to any part of the world. They have been observ- 
ed on the coast of Great Britain, by Maclaren, Laskey, Gil- 
bertson. Sir Philip Egerton and others. The raised beaches 
of Ireland have been described by Messrs* Murchison and 
Sedgewick ; and those of other parts of Europe, by Mr. 
Lyell and other geologists. 



TERTIARY FORMATIONS. 

It would be impossible, in the present state of our know- 
ledge, to give an accurate description of the tertiary deposits 
of the Province : such a description should only be attempt- 
ed, after all other formations have ^een examined and com- 
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pared one with another. Hitherto the superficial strata of 
sand, clay, and marl, both in Nova-Scotia and New-Bruns- 
wick, have been classed with diluvial accumulations; but 
from recent discoveries in both Provinces of separate and 
distinct beds, which have not been removed by diluvial cur- 
tents, and are situated beneath the common debris of the 
surface, I have fully ascertained that this peculiar group of 
strata exists at many situations in great perfection. 
'^ Since the publication of my work on the Geology and 
r , . Mineralogy of Nova-Scotia, I have discovered chalk abound- 
uX^itC ing in fossil shells in that Province ; and the occurrence of 
the tertiary strata in New- Brunswick, establishes two new 
groups in this quarter of the worldy/* The beds of sand, clay, 
marl and marly clay, already memaoned, I have assigned to 
that division of the tertiary strata, called by Mr, Lyell newer 
pliocene^ (more recent.) 1 have not adopted those terms from 
the agreement of the mineral character of the strata of this 
Province with those of Europe ; but from the predominance 
of recent shells, which is evidently a far better guide in mak- 
ing the classification than any other. Until the whole of 
New-Brunswick has been explored, it would be improper to 
compare those strata with European deposits ; for, until the 
whole group could be brought into comparison, erroris would 
evidently arise. 

From what basbeen already stated, under ^^RaisedBeacheSy^ - 
it will be seen that these beds which have been elevated from 
the sea, since many recent species of moluscous and crusta- 
ceous animals had become its inhabitants, belong to the ter- 
tiary group ; but they were mentioned under that head for 
the purpose of proving, that a whole line of coast has been 
uplifted : hereafter, they will be considered as forming a part 
of the class of strata now referred to. 



ANIMAL REMAINS. 

Besides the remains of many species of shell-&h jusPt 
noticed, the relics of vertebrated animals have been found. 
The jaw of a shark was discovered in the indurated clay of 
the Belleisle, with fragments of shells. Both the jaw, and 
some of the teeth are very perfect, and but little mineralized. 
I had also received from a friend, a few pieces of aa enor- 
mous bone, whiclvhad been sawed and greatly injured. From 
the great thickness and solidity of some of these pieces, they 
were supposed to belong to an animal of the n^mmalia dass"; 
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but they are too small inrsize, and the original bone has beeti 
too much injured, to admit of having their true nature under- 
stood. Afterwards, a portion of a jaw was discovered, hav- 
ing distinct impressions of the remains of sockets of feup 
teeth. The canal and cavities were filled with blue tertiary 
day, containing several fossil shells. This bone, although 
much decayed, is but partially mineralized, and the softer 
parts have been eaten by teredos. Whether it belonged to 
the same animal that possessed the lesser fragments, is by no 
means certain. The locality where these relics were found, 
has been discovered ; but the waters of the rivers and lakes 
were too high at the time of my exploration along the Saint 
John and its lower branches, to make a successful search for 
these interesting relics. They will claim my earliest atten- 
tion as soon as a convenient opportunity offers. From all 
these circumstances, and a comparison of the part of a jaw 
with other animal remains, I have been led to think that it 
might probably have belonged to some saurian reptile, not- 
withstanding the difBculties of deciding correctly in a case 
like the present. 

Since the above was in the press, I have received Pro- 
fessor Hitchcock's able report on the Geology of Massachu- 
setts ; and find, that not only has the existence of tertiary 
deposits been fully established in that State, but also the re- 
mains of vertebrated animals^ and saurianSf have been found 
in them ; which throw a great light upon similar relics dis* 
covered in this Province. The chief part of these fossils 
was found by the learned Professor in the tertiary strata of 
" Gay's Head." In txesXmgoi vertebrated^ animals^ he says^ 
^^ the bones and teeth of these animals are more numerous 
at Gay's Head, than any other organic relics. They are 
found in the greatest abundance in the osserus conglomerate,, 
already described ; but they also occur in the green sand, 
and in a yellowish sand, associated with the green sand.- 
For the most part the bones are not mineralized, but frequent- 
ly they are black when broken ; and sometimes they are tho- 
roughly impregnated with iron ore. In general, they are 
much broken, and often rolled. In one instance, however,. 
I noticed a succession of large vertebrae ; one or two occa- 
sionally being absent, for a distance of ten or twelve feet. 
Some of these are nine inches thick, and as much in length. 
All the varieties of teeth that accompany these bones^ which 
I could find, after a protracted search, are exhibited on plate 
XI. The flat teeth are evidently those of a shark : probably, 
. also^ the triangular teeth belong to the shark ; and these are 
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more nomerous than the others, and rather more brokeny 
though all of them are often very much injured. We ascer- 
tain, then, with considerable confidence, the remains of the 
crocodile, and two or three species of shark, in this cliff. 
None of the Tertebrae, or other bones which I have describ- 
ed, however,'seem to be those of the shark. They bear a 
much nearer resemblance to those of huge saurian reptiles, 
which I have examined in the geological collections of New- 
Haven and Philadelphia : one of the vertebras, in particular, 
appears very much like those of theplesiosaurus. At present, 
I am inclined to believe that the bones at Gay's Head belong- 
ed to the lizard tribe^ though I dare not speak on this point 
with confidence." 

It is stated by Provost, that the remains of reptiles 
(crocodiles,) are characteristic of the tertiary plastic clay, 
near Paris;* and they are known to exist in the tertiary stra- 
ta of England, as described by Mr. Mantel, and several 
other geologists. ' 

HAMMOND RIVER. 

Before this part of the subject is closed, it is necessary 
to remark, that upon a re-examination of the country, in 
search of l^d ore, reported to have been found in this quar- 
ter, the limestone of the greywacke system was observed to 
extend eastward, as far as Mr. Richard Sherwood's farm, 
near Titus' Mills, on the Hammond River. It here con- 
tains graphite or plumbago, which is superior in quality to 
any other found in the Province. The true deposit of this 
mineral has not yet been discovered ; but a number of large 
and beautiful masses have been found in the soil, near the 
calcareous rock. This plumbago, in its natural state, is 
equal, if not superior in value, to any brought from Europe, 
in the best lead pencils ; and the discovery of the vein, evi- 
dently existing in the rock, would be very interesting and 
important. The limestone is of a pure white colour, and 
very crystalline, and therefore constitutes good marble. 

WESTMORELAND COAL FIELD. 

Having completed the exploration of that part of the dis- 
trict, intended to receive the labour of last year, but which 
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was found too extensive to be examined before the winter ap- 
peared, it was deemed advisable to return to the exploration 
of the Westmoreland coal field ; the outlines of which had 
been discovered last season. Indeed, it could not be sup- 
posed, that a single individual, accompanied by persons un- 
acquainted with the subject, could accomplish, in a single 
season, a perfect geological reconnoissance of a tract of coun- 
try, one hundred and fifty miles long, and, upon an average, 
forty miles in breadth. 

The principal object to be gained, by making a more 
minute survey, of a part of Westmoreland, was, that of 
affording information to persons, who are desirous of open- 
ing its mines. This object has in some degree been gained ; 
but^ before much capital is expended in opening these mines, 
the most careful, patient and scientific examination should 
be made, by the persons who are willing to work them. 
The Province has now performed her part, by directing her 
inhabitants to new and most important objects of enterprize 
and wealth ; which only require the application of capital, 
skill and industry, to render them of permanent utility to the 
country. 

It is of the utmost importance, in deciding upon the site 
wherein to open a coal mine, to determine with accuracy 
where the .greatest number of favourable circumstances exist. 
In the first place, it is necessary that there should be one or 
more coal strata, of sufiicient extent to ensure a full supply ; 
and each stratum must be sufficiently thick to compensate 
the expense of sinking shafts, striking levels, &c. The kind 
and quality of the coal must be duly considered, and the de- 
mand justly estimated. In almost every country, however, 
the consumption of coal must not only be continual, but must 
constantly increase; especially in America, where its dis- 
covery is as yet by no means adequate to the demand ; and 
this important mineral is not found to exist in any valu- 
able quantities, along the coasts of the United States. Many 
years, however, must yet elapse, before the different ports in 
the Union can be supplied from these Provinces, in which 
coal is inexhaustible. The draining of mines adds much to 
the expense of working them ; and therefore, protection from 
the influx of water into the adits, should be carefully studied. 
It is but seldom that an outcropping of any niagnitude ap- 
pears at the surface ; ahd it is necessary, on account of the 
loose matter spread over the rocks and superficial beds, to 
bore downwards to considerable depths, in order to ascertain 
where the richest deposits are situated. 
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But it is not the object of a Geological Survey^ to extend 
its operations to the absolute working of any mine. That ob- 
ject is simply the discovery of the earth's mineral wealth; 
while those who will ayail themselves of these discoveries 
will be protected by the patronage of the Government and the 
Legislature ; who, having pointed out the objects to which 
capital and industry can be profitably devoted, invite the en- 
terprising to improve them, to their own advantage and the 
increase of the revenue. Notwithstanding there are many 
instances, in which Governments have worked such mines 
at their own expense, and have received the profits arising 
therefrom; it is not probable, that any part of the reve- 
nue of New-Brunswick will ever be devoted to such pur- 
poses. 

To resume, however, our subject : — The facilities for 
transporting the productions of mines, are of much conse- 
quence. Hence, they should be opened (other circumstances 
coinciding,) as near to some navigable bay or river as possi- 
ble ; and the best sites for canals, locks, railroads, &c. sliould 
be taken into consideration; but the most important of all 
these conditions is, the absolute quantity of good coal ; which, 
if it be merchantable, and existing in thick beds, is capable 
of overcoming almost every obstacle, and of raising and 
transporting itself, by the aid of steam. 

Besides the profits arising from the coal mines of Pictou^ 
in Nova-Scotia, vast sums have been expended in laying 
down railroads, and facilitating the transit of coal to the har- 
bour. All this expense has been incurred, under a know- 
ledge of the most certain return of vast profits, to be derived 
from them. Similar outlays in England and other parts of 
Europe have been compensated by great profit 

It was with a view to hasten the practical working of the 
coal of Westmoreland, that a part of the past season was de- 
voted.to that quarter; aad it is not to be doubted, that the 
Province will soon reap advantages from these operations, 
independently of the benefit arising from other useful disco- 
veries, far more than will be equivalent to the expense that 
has been devoted to this important inquiry. 

Having given, in my last report, an account of the situ-* 
ation, extent and quality of the coal, as it appears at Ts^lor's 
and Cornier's farms, at Stephen's, near the sources of Turtle 
Creek, and also at the Dutch village and Scheick farm, &c. 
in Sussex; the banks of the Petitcodiac were again examin- 
ed, in order to discover how near the outcropping might be 
found to the navigable part of the stream. 
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The rocks, from the Bend of Petitcodiac to the Belle- 
veaux village, are chiefly new red sandstone; and there are 
but few situations, even in the deepest parts of the ravines, 
where the strata belonging to the coal series are uncovered ; 
the surface being occupied by the former rock, or the detritus 
derived from it. At the Cape Belleveaux village, strata of 
coarse conglomerate, sandstone and shale are intersected by 
the river ; and form a low cliff along its side, to the distance 
of a mile. The strata here run north-east and south-west, 
and they are very highly inclined. Not far from this cape, 
the coal appears under circumstances, similar to those describ- 
ed in a former report, as they appear at Taylor's farm, on the 
opposite side of the peninsula, between this river and the 
Memramcook. It is associated with a highly bituminous 
shale, which burns freely, leaving a great quantity of ashes. 
Some of the shales at the Cape contain sulphuret of iron, in 
crystals, and have been the theatre of operations for the 
^^ mineral rod^^ whose superstitious votaries have supposed, 
that the bright iron pyrites contained gold and silver. 

The river, at this place, is two miles wide, at high water. 
Monsieur Belleveaux was the first inhabitant of the fide 
French village here situated : he is now ninety-six years old, 
and was one of those Acadians who were driven irom Nova- 
Scotia, during its early troubles. His name is given to the 
settlement, where a numerous progeny has sprung up around 
him. 

On the west side of the river, thick beds of new red 
sandstone and conglomerate, with gypsum and limestone, 
overlie the eoal measures ; as may be seen at the farm of 
John Edgett, Esquire. From the peculiarly broken and 
uneven appearance of the country, wherever they are situat- 
ed, they may be readily distinguished from other formations, 
in the unsettled forest, farther west. 

Some information had been received, of indications of 
coal at Frederick's Brook, a branch of Weldon's Creek, 
emptving into the Petitcodiac, between its mouth and the 
Bend. Assisted by Mr. Edgett and two other persons, ac- 
quainted with the woods, I proceeded to examine the brook 
and the ravine through which it passes ; and having chosen 
a season of the year, when the streams were low, which ena- 
bled us to wade along the bed of the brook, we collected all 
the information the means employed could afford. 

The first indications of coal were observed near a mea- 
dow, formed by an Ancient beaver-dam, about three milts from 
the River, and the same distance from its confluence with 
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the Memramcook. The sides of the ravine and bottom of 
the brook, are composed of sandstone, shale, bituminous 
shale and coal ; frequently concealed beneath detritus and the 
rubbish of the forest. The strata are intersected by the 
stream ; and run nearly east and west, with a general dip to 
the south. The coal was found most abundant above the 
Beaver-dam, and exists in several separate strata, the largest 
of which is about nine feet in thickness; but the great 
quantity of loose rocks, coal and shale, in the bottom of the 
brook, rendered it impossible to ascertain the thickness of the 
coal strata, with desirable accuracy, without incurring an ex- 
pense not authorised. The quality of the coal is superior to 
that of the Memramcook or Stephens' farm, mentioned in 
my last Report : a quantity of it was collected and fired in 
the bed of the stream ; it ignited readily, and burned with 
great splendour. 

Almost all the shale, to the distance of a mile along this 
stream, is highly charged with bitumen; and, from a fire 
kindled farther up the brook, it became ignited, and continu- 
ed to burn for several days, until it was extinguished by a 
heavy rain. The advantages offered at this place for mining, 
are superior to those of Taylor's and Cornier^s farms, on the 
Memramcook, of Stephens' farm, at the head of Turtle 
Creek, and other places farther westward ; where the distance 
from navigation is an obstacle, not to be overcome without 
great expense. A level route for a Railway may be follow- 
ed to the River, which is navigable for large ships ; and the 
distance, to transport the coal by Railway, would not exceed 
three miles. Advantage may be taken of the brook, in 
searching for the thicker beds of coal. In the month of July, 
the water may be confined by a dam above, and the sand, 
boulders, &c. removed at a moderate expense. The strata, 
to the distance of a mile and a hal^ may be laid bare ; and 
the site^ where they contain the richer deposits of the bitumi^ 
nous mineral, could be ascertained without difficulty, and 
with the fullest confidence of success in working them. 



NEW RED SANDSTONE. 

Having completed the examination of all the country, 
bordering upon the Bay of Fundy, my next object was to ex* 
tend the survey in a northerly and westerly direction, until 
the whole Province should be explored. The first district 
entered upon, is composed . of a gropp of rocks, known in 
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Europe under the denomination of Nho Red Semdsione ; 
which, from its general character of agreement with the Eu- 
ropean formations, thus designated, may be considered equi- 
valent to them ; and as having been produced at a similar 
epoch, and by the same means. This district forms a part 
of the extensive sandstone tract, explored last season ; and 
which has been laid down on the Geological Map of the Pro- Ij 

vince, as accurately as circumstances would admit. The area J 

of this rock, examined during the summer of 1840, extends i 

from the Head of Belleisle Bay, on the St. John, in a north- | 

easterly direction, along the division line between King's and 
Queen's Counties, to the Cocaigne and Shediac Harbours, 
on the Gulf of the Saint Lawrence; and« in a southerly di- 
rection, to the Kennebeckasis and Petitcodiac Rivers, meet- 
ing the tract described in the previous Report The exa- 
mination of this district has completed the survey of the whole 
new red sandstone country, in this division of the Province ; 
which will, however, be again noticed, afber the local details 
have been given. 

Several sections were made across a chain of moderately 
elevated lands, situated between the Petitcodiac and the head 
of the Washademoak and Cocaigne Rivers. About three 
and a half miles northitard of Mr. Pitfield's Inn, on the for- 
mer stream, and on the road leading to Butternut Ridge, 
several salt springs issue from the earth, and flow into the 
North River, a branch of that stream. The water yields 
twelve per cent, of chloride ofsodium, (common salt,) and con- 
tains a small quantity of iodine. These springs were former- 
ly the resort of herds of Moose, Carriboo and other wild 
animals, which resorted to them to procure salt. From this 
circumstance, similar springs are called by the American 
hunters " salt lieJcs.*^ 

In this quarter, there are vast quantities of blacky decom- 
posed peat, and other decayed vegetable matter, spread along 
the sides of the hills, and covering some of the low grounds. 
It appeared extraordinary, that these substances should be 
so abundant at a place, where there are few sphagneous or 
peat plants, and where the surface is covered with a fine 
growth of timber ; but, upon examination, I found, that for* 
merlv there had been an extensive peat bog at this place, 
which, by the bursting of a natural dam, haa been drained ; 
and the ancient peat, at several places, has thus become chang- 
ed into a substance, resembling coal, and shews how vege- 
getable matter is capable of being converted into the bitumi- 
nous xniMral, f9und in vast deposits ia the earth. The upper 
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portion of iliis ancient bog has beea used for manure, by a 
fiirmer living near it. It produces an excellent crop, but is 
not durable. Its fertilising properties would be greatly increas- 
ed, by forming it into composts with lime, which may be ob- 
tained a short distance farther northward. 

Four miles north of the above springs, is the flourishing 
settlement called " Butternut RidgeJ* This Ridge is a some- 
what elevated and very extensive deposit of limestone, resting 
directly upon the upper strata of new red sandstone. From 
its peculiar position, I have denominated this limestone ^Hias/^ 
after a formation in a similar position in Europe ; and not 
from itis chemical or mechanical character; although, in 
these respects, it has in general an agreement with the lias 
limestone, on the other side of the Atlantic. The lias lime- 
stone of Butternut Ridge stretches along the country, in a 
north-east and south-west direction, to a distance of ten 
miles, and appears in detached portions beyond those limits. 
Its general breadth is about two miles. The upper portion 
of this formation consists of thin beds of dark coloured lime- 
stone, containing narrow strata of argillaceous marl. The 
strata comprising the middle portion of the deposit, are thick 
compact limestone, of a light blue colour, occasionally con- 
y' taining beds of rubbly limestone. Iff the lower division of 
the formation, the strata are more frequently separated by 
narrow argillaceous beds ; and where it meets the new red 
sandstone, it is mixed with that rock. A number of strata 
were observed, which are sufficiently compact to afford good 
marble. The rock receives a good polish, and is frequently 
very beautifully striped, with light and pale blue lines. En- 
crinites, ammonites and several species of bivalve shells, were 
discovered in this limestone ; but sufficient time has not been 
allowed me, to examine carefully these organic remains, and 
to compare them with those of the lias of England. These 
remains of moluscous and crustaceous animals, embracing 
several varieties of shells, are evidences, that the whole for- 
mation was originally collected beneath the sea, notwithstand- 
ing it now forms an elevated ridge in the interior of the coun- 
try. The soil in this settlement, and along the ridge and 
surrounding country, is of a superior quality, and yearly pro- 
duces the finest crc^s of wheat and other kinds of grain. The 
highlands are covered with beautiful groves of beech, birch 
and sugar maple, intermixed with thrifty butternut trees ; but 
the settters'are making many inroads into the stately forest, 
which stands around ftieir fields like a towering wall, pro- 
t*ctinj5 them from the violence of the gale. The lower 
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grounds are occupied by cedar thickets ; and alon^ th« up« 
land bollowsy the elm and ash afford that grandeur and wild- 
ness so peculiar to the American forests. The apple, plum 
and currant have been introduced into these groves, and 
flourish beside the aboriginal trees of the dense and dark 
wilderness. The sumach also thrives well on these grounds. 
Vast numbers of fallen pines are scattered over this part of 
the country; many of which still remain sound and fit for use. 
By Indian tradition it appears, that before the country was 
settled by Europeans, it was overrun by fires ; the pines were 
killed, and fell before a violent gale of wind, and have been 
succeeded by a growth of other trees. Perhaps this Province 
has never been visited by greater calamities, than those pro- 
duced by the dreadful ravages of this destroying element; 
nor does it appear, that great fires have been more common 
since the country became inhabited. At certain seasons of the . 
year, the forest is subject to ignition from natcrral causes ; 
and the fire spreads until it is arrested by a falling rain, by 
wide rivers or by the sea. 



SMITH'S CREEK. 

Smith's Creek, a branch of the Kennebeckasis, runs in 
a north-east direction from Sussex Vale, and meets the Ana- 
gance, a branch of the Petitcodiac. It passes through a level 
valley and a tract of fine intervale. Walled in, on each side, 
by high hills of new red sandstone and conglomerate, after it 
diverges from the main stream, it winds its way through a 
narrow valley, having a very picturesque mountain, called 
" Pisgahf* at its confluence with l^lmon River. Truly cha- 
racteristic of the rocks beneath, the soil on the hills and slopes 
is very fertile, and produces excellent crops. Occasionally, 
small tracts of light sand occur, covered with peat from four 
to ten feet in thickness. The peat in these bogs might be 
advantageously employed for manure, by being formed into 
composts wnth lime and gypsum, which are abundant in this 
quarter. Near the sources of this stream, there are two salt 
springs, on lands owned by his Honor the Chief Justice. 
They are not materially different from those already described. 

Approaching the valley of Sussex from any of the heights, 
on either of its sides, the scenery is truly pleasing. This ex- 
tensive and fertile settlement is situated in the centre of a 
cluster of hills and mountains. Its fine fields, frequently 
decorated with lofty elms and open groves^ which scarcely 
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prevent a distant view, are creditable to the loyal descendants 
of the pioneers of the forest; who now, besides the rich 
natural scenery of the country, enjoy its more necessary and 
substantial blessings. 



MILL STREAM. 

The ** Mill Stream^' is also a branch of the Kennebec- 
kasis. After extending in a north-easterly direction through 
a notch in the hills, northward of Sussex Vale, it proceeds 
along a broad trough in the sandstone, until its branches lie- 
come interwoven with those of the Washademoak. This 
trough-like valley far surpasses in magnitude Sussex Vale^; 
and extends from the head of Belleisle Bay, on the River St 
John, directly across the country, in a north-easterly direc- 
tion, to the Parish of Salisbury, in the County of Westmore- 
land, where it disappears in the low, level land of the gulph 
shore ; that part of it which is nearest the Saint John, bring 
occupied by Belleisle River and a fine navigable bay. This 
valley is from two to four miles broad, and about seventy 
miles long, and follows a direct north-east course from the 
Belleisle, being stsldom intruded upon by the adjacent hUls. 
Its south-west side is bounded by a chain of hills, extending 
from the trap rocks of Kingston, along the north-west sides of 
the Kennebeckasis and the Petitcodiac above the Bend. On 
its opposite side, a similar chain of high hills extends in a direc- 
tion parallel to the Washademoak. The soil, in general, is 
a red sandy loam, easily worked and highly productive. 
There are a few small tracts of light sand, with, occasionally, 
beds of clay. Even thesev are capable of being rendered 
fertile. 

In one of the low tracts in this quarter, I observed that 
the ireshet had swept away the peat, and uncovered the bed 
of what had been a lake, but which is now a bog, bearing 
F whdrtleberries and cranberries. In removing the lower 
I : stratum of peat, in search of the bones of an elk or common 
^ moose, which had'p^rished in the bog, I found the tracks of 
^ niuskrats, wild ducks and herons in the sand, beneath seven 
* feet in depth of the peat. The tracks are still perfect, having 
; only a little of their sharp outline worn off. They were evi- 
dently made on the shore of an ancient lake ; which has since 
been filled up, by the growth of sphagneous plants. 

In some of the swamps, there are collections of bog iron 
ore, of considerable thickness, and capaUe.of supplying large 
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4}uantities of iron. The oxide of this metal is filtered through 
the saiid, and may be seen along the sides of the brooks and 
small rivulets. The high lands are composed of new red 
sandstone, conglomerate^ and, occasionally, the limestone al- 
ready described. 

The new red sandstone and conglomerate, accompanied 
with limestone, gypsum and salt springs, extend in a westerly 
directtbn to the peninsula of Kingston, and the north side of 
Belleisle Bay, where they are met by trap rocks. All the 
higher grounds are covered with hara wood, and the soil is of 
a,; superior quality. The population is greatly scattered; and 
L^ge tracts of excellent lai^d still remam almost unexplored, 
and in their original state. Between the before-mentioned 
^valley and the Washadetnoak, there are several new settlc- 
''ments of English and Irish emigrants, who, having overcome 
the first obstacles of settling in a new country, are now gain- 
iing an honest independence. 

Belleisle Bay is a beautiful sheet of water^ connected with 
the Saint John,, at the head of the Long Reach. Its average 
breadth is about two miles. The hills of conglomerate, on t^e 
north and part of the south sides, render its shore very pic^ 
turesque. Although this part of the country was without an 
inhabitant a few years ago, much of the forest along the Bay 
is now replaced by fine farms ; and still more of it is fiwt dis* 
appearing before the industry of the people. 
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OF THE 

NEW RED SANDSTONE OF WESTMORELAND 

AND KING'S COUNtiES, 



We may now take a view of the new f^d sandstone of 
the south-eastern side of the Prprince. In this district, it is 
Dot intended to include detached portions of that group of 
rocks, as they appear at Quaco, in the eastern part of West- 
morelandy and at the entrance of Petitcodiac or Shepodj. 
The tract of country now under consideration extends, from 
the north side of the coal field of Westmoreland and the 
eyenite of the County of St John, in a north-westerly direc- 
tion, to near the Washademoak and the line separating King^s 
and Queen's Counties, and the Cocaigne River, emptying 
into the Gulf of St. Lawrence. I have applied the name of 
** new red sandstone system^' to this series of rocks, from their 
general agreement with that groiip, as it appears in England 
and other parts of Europe; as I have no desire to introduce 
a new term, in any instance where an old one can be proper- 
ly applied. 

On this system of rocks are situated the extensiye and 
flourishing villages of Hammond River, Hampton, Kenne- 
beckasis, Belleisle, Studville, Sussex, Butternut Ridge, Petit- 
codiac, Shediac and the scattered settlements, yearly extend- 
ing from them, upon the wild lands. A reference to the Geo- 
logical Map, now in course of preparation, will shew the 
boundaries of this tract, so far as they could be determined in 
the present state of the country. 

The rocks belonging to the new red sandstone group, 
or ** saliferous systen^^ of some authors, are readily distin- 
guished from those of the coal measures^ by their red colour; 
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•althoi^hy occasionally^ their colour will not be foond to be a 
sure indication of their existence ; as grey and white strata 
are sometimes associated with them. iSome of the sandstones 
and shales, alsp, in Nova-Scotia and New-Brunswick, which 
belong to the coal formations, are of a bright red colour, and 
resemble some of the argillaceous and sfandstone strata of 
the series, situated above thein^. The predominance of the 
red arenaceous rock, and the red soil and detritus derived 
from it, are, however, the. best general guides to the strata 
belonging to the group under consideration. 

The deposits belonging, tp the new red sandstone sys- 
tem are either argillaceous (clayey), arenaceotis (sandy), or 
calcareous (containing lime). Among the argillaceous strata, 
there are some that contain a considerable portion of lime, 
and therefore constitute marts but, in general, they do not 
possess sufficient calcareous matter, to effervesce in the acids, 
and therefore cannot be classed among the marls. I have 
observed, that in Nova-Scotia and New-Brunswick, although 
these rocks have a general agreement with the same group in 
England, th^y contain less lime. 'When high cliffs are ex- 
posed, bands of white, grey and yellow colours appear; and 
between the strata there are^ also, frequently, narrow seams of. 
crystallized sulphate of linie. At Cape Blomidon, in No- 
va-Scotia, the gypsum f^ppears to form white strata, from six 
inches to two feet in thickness, and abounds in beautiful 
crystals of selenite. 

The arenaceous b^ds are composed of sandstones, of dif- 
ferent degrees of hardness; and are very variable, in regard 
to the size of the grains and fragments, entering into their 
composition. Even in the finest varieties, grains of quartz, 
feldspar, hornblende and mica are distinguishable ; and the 
cementing matter is oxide of iron. ' With these kinds may 
be classed the compact freestones, that will afford excellent 
building materials ; and the cayarse-grained strata, which pass 
into conglomerate. The conglomerate in this district is more 
common in the lower beds than iu the upper, and frequently 
rises from beneath the before-mentioned sandstones, forming 
hills from one hundred to five hundred feet high. In gene- 
ral, it is composed of rourided masses of granite, syenite, trap, 
quartz-rock and slates, with hornblende, feldspar and, 
sometimes, limestone. Xhe masses are firmly secured to 
each other, by an admii^ture of fine sandstone and the ce- 
menting matter, the oxide of iron. Some varieties of this 
rock contain chlorite-slate, talcose-slate, mica-slate, and the 
usual ingr^ients of grim^ry rock?, c^ineoted by the same 
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materials, in a finely comminnted state. There is also a 
variety of conglomerate, composed of fragments of trap 
rock. 

The calcareous strata of the formation frequently pass 
into the limestones already mentioned, which sometimes 
contain a small quantity of magnesia; but this ingredient is 
too scanty to admit of the term ** magnesian*' being applied to 
the strata. Tliere are also argillo-calcareous strata, resem- 
bling red shale ; and others consisting of indurated clay. But 
so much are all these strata varied, in their chemical and v^ 
chanical character, that one description would scarcely apply 
to more than tme locality. 

All these rocks are distinctly stratified ; aiid the argilla-* 
ceous beds are laminated. The sandstones also occasionally 
present oblique lamination, and afibrd ample proofs that 
they were formed beneath agitated water. The strata of this 
system repose unconformabfy upon the upturned ed^es of the 
strata belonging to the great coal formation; which are 
seen at the bottom of numerous ravines, creeks and rivers, 
where the more superficial rocks have been worn away by 
currents of water. From these and other facts, I am in- 
duced to ' believe, that the coal field in this part of New- 
Brunswick occupies the whole of its eastern side ; and that 
coal might be obtained at many sites, by penetrating through 
the new red sandstone, spread over a considerable part of its 
area. When all these circumstances, and the dimensions of 
the Westmoreland coal field, with an outcropping of coal, 
extending forty miles along the country, are duly considered, 
it may be seen of what importance New-Brunswick is destin- 
ed to become, not only to herself aiid her sister Colonies, 
but to Great Britain and the United States ; whose supplies 
of coal must, to a great extent, be dependent on these Oolo- 
nial resources. 

The strata of the new red sandstone system are, at some 
places, nearly horizontal f Westmoreland J; at other situations, 
they are highly inclined f Hampton J ; and their inclination 
in different directions shews, that they have been disturbed, 
to a greater or lesser extent, since they were deposited. The 
whole thickness of the new red sandstone, independent of the 
lias-limestone and beds of gypsum, I have estimated at six 
hundred feet. It must not be supposed, however, that this 
is the thickness of the rocks at all places. Frequently the 
formation is thinned off ; and, from causes to be noticed here- 
after, there are large tracts, where the thickness of the for- 
mation is reduced to thirty, twenty and even ten feet only. 
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Reposing upon these strata of sandstone, conglomerate^ 
marly clay and indurated clay, we find a deposit oflimestonc, 
which has been denominated the " Lias," from its agreement 
with a similar deposit in England and elsewhere. This lime- i 
stone is not spread out over the red marly rock with any de- U,. \ 
gree of uniformity,' but is collected in separate tracts, and in 
layers of variable thickness ; as they are seen at Hammond 
River, north of the Finger Board, Midland Road, Smith's 
Creek, Sussex Vale, Butternut Ridge, and many other places. 

The structure of this rock is sometimes slaty, and contains 
bitumen : this is the bituminous marlite of some Geologists. 
This variety appears in Sussex near the Church, at Butternut 
Ridge and Hammond River. It is very fetid, and, when struck 
with the hammer, yields an odour, capable of producing 
nausea. This fetid variety has been employed in the United 
States for hydraulic cement, and should be submitted to ex- 
periment at Saint John, where a water-proof cement is much 
required. More frequently, this limestone occurs in thick, 
compact strata, of dark brown, green, red and light yellow 
colours ; and these colours are sometimes so mixed in veins^ 
clouds, &C. that the rock would afford a handsome marble. 

Almost all these compact limestones are traversed by 
fissures, in a vertical direction ; which are filled with clay, 
marl and, sometimes, water-worn pebbles. The rock is 
also penetrated by cracks, most frequently in a north and 
south direction, as if it had been under some peculiar mag- 
netic influence. 

In general, both the sandstones and limestones of the 
whole series, have their strata running in a north-east and 
south-west direction ; but the dip is too variable, to admit of 
any correct inference being drawn from it. The whole area 
of these rocks, however, appears to have been a vast trough 
or basin, in which the strata were deposited ; some by slow 
and quiet operations, and others by more violent causes. 
The existence of trap and other rocks of that class, situated 
along the south and north sides of this basin, and the pre- 
sence of trap dikes, will, to a great degree, explain bow the 
strata have been thrown from uieir original levels. 



£^ 



38 OEOLOOICAL BEFOBT. 



ISiiWBBAI^ CONTENTS. 



LEAD. 

Galena, or stdphuntoflead, occurs in the lixnestone near 
the mills of Mr. Coates, on the road leading from the Finger 
Board to the bead of Belleisle* It is scattered through me 
rock, in small crystals and narrow vdns. This ore, by 
analysis,, yields a small quantity of silver ; but the quantity of 
galena and the silver containea in it, are too small to pay the 
expense of working either* This argentiferous galena is. 
identical with the smne ore,, discovered in the lias-limestone 
of NovflrSootia* 



IRON. 

« 

Bog iron ore is abundant, in many of the swamps and 
low grounds of Sussex. On the farm of Mr. John Jef&ies. 
and adjoining lands, there are extensive collections of this 
ore. It appears to be derived from the decomposition of iron 
pyrites, contained in the soil and rocks beneath. The oxide, 
(rust,) being formed by the absorption of oxygen from the 
atmosphere, is washed into the bogs an/d swamps, where it is 
daily accumulating* The quantity of ore at this place is suf- 
ficient to supply a number of furnaces. The same ore also 
occurs at Studvill^ Hampton and other parts of the district 
under consideration* Sulphuret of iron is common in the 
sandstones and limestone. From its beautiful metallic ap- 
pearance, it has been supposed, by many of the inhabitants, 
ix> contain gold and silver ; but it is worthless, even as an ore 
of iron. Considerable quantities of iron sand may be collect- 
ed at the entrance of the Petitcodiac, and near the property 
of John Edgett, Esquirer It is magnetic, and can be raised 
by the needle of a common compass. The same magnetic 
sand was observed, in small quantities, at Sussex Vale, where 
it is som^met mixed wilh iseriae. 
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SULPHATE OF LIME, OR GYPSUM. 

Besides the foregoing minerds, the new red sandsfone 
sjstem^ contains vast deposits of sulphate of lime or gypsum. 
'The localities of this mineral are too numerous to require 
description: thiey are eommoiv on the Hammond River, at 
Sussex Vale, ana along a whole line of country, between the 
Midland Road, leading to King&ton, and the sources of the 
North River, a branch of the Petitcodiac ; a distance of thirty 
miles. In any of these beds, I have been unable to discover 
disitihct stratincation. Somethnes the rock is laminated, and 
beautiful crystals of selenite miay in general be procured ; but 
this lamination is the result of erystalliaation, and not of 
stratification. The gypsum often rises above the red marly 
rocks^ in rude, naked columns, or in broad, white masses, 
without any covering of soil or vegetables upon them; and it 
descends into the earth to an unknown depth. It cannot be 
supposed that these gypseous beds were deposited above the 
surface of the rocks, where they r^ose. It is evident, that 
the sandstones have been worn away from them, by former 
currents of water, and thus they remain protruded, in shape- 
less masses, above the earth's surface. At Hammond River, 
Sussex Vale, and near the Mill Stream, the masses of 
gypsum were found to contain on their sides, fragments of 
sandstone, conglomerate and limestone, where they are in 
contact with these rocks. This is certain evidence, that the 
sulphate of lime Was collected subsequent to their formation ; 
and although the means whereby the "large accumulations 
were made, are at presait beyond the reach of science, it ap- 
pears most probable, that the gypsum, has been segregated 
from the surrounding rodcs, and coUeeted in depressed situ* 
ations on their sur&ce. 



ROCK SALT- 

It is remarkable, that wherever the deposits of gypsum 
are found, there are salt springs ; which evidently rise from 
deposits of Rock Salt, situated in the rocks <^ this formation. 
We have already noticed the salt springs of Hammond River, 
Sussex Vale and Butternut Ridge; and may now briefly 
make a few remarks on their situation, as compared with 
those of Europe. 

It was formerly believed, that all the principal deposits 
of Rock Salt were contained in the new red sandstone series*^ 
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which, on this accounti has been called the ialiferous system : 
but it appears from recent discoveries, that in Durham, 
Northumberland and Leicestershire, (in England,) they pro- 
ceed from the coal system. The salt works of the Alps are 
supported from oolite; and in the volcanic regions of Sicily and 
Auvergne, salt springs are numerous. Again, it was believed, 
that Rock Salt had been derived from the evaporation of sea« 
water ; and the situation of beds of salt, nearly on a level 
with the sea, was considered as a confirmation of this opinion. 
But many of the salt mines in Wurtemburg and Central 
Germany, are upon plains of considerable elevation ; and 
while some deposits are near the sea, others are far from it, 
and elevated more than five thousand feet above its waters. 
In New-Brunswick, the beds of Rock Salt from which saline 
springs rise, are nearly on a level with the present ocean, and 
in situations where it is probable that the sea might have 
flowed, at some remote period. It is, notwithstanding, very 
difficult to frame any hypothesis, in regard to the origin of 
deposits of Rock Salt in the earth, which will be free from 
objection ; and it is necessary, that further discoveries should 
be made, with respect both to their situation, and to the com- 
binations which sodium is capable of forming, when placed 
under peculiar circumstances. In some of the West India 
Islands, in England and other parts of the world, the water 
of the ocean is admitted into large natural or artificial basins ; 
and, by the evaporating power of the sun's rays, the water 
escapes and the salt is deposited : frequently, indeed, the 
process is carried on without the aid of art Now the briny 
springs of Cheshire in England, of Nova-Scotia and New- 
Brunswick, are in such situations, as will favour the opinion 
of the Rock Salt beneath having been produced by these 
simple means ; nor is it impossible, that in other countries 
and in more elevated situations, the same mineral may have 
been the result of volcanic heat, applied to the sodium and 
chlorine of the salt 

On the west, as at Kingston, on the south side of the 
WashademoaC| aind near Hampton Ferry, the sandstones and 
conglomerate are found associated with trappean and volcanic 
matter ; which has penetrated the beds of new red sandstone, 
forced them from their original horizontal position, and 
changed their chemical character. Sometimes, also, the 
sandstones and shales of the carboniferous period rise, and 
appear at the surface in small areas, in the district referred to. 

From the facts we have endeavoured to bring forward, 
and without entering upon any theoretical spepulatious, suf- 
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ficient evidences are presented to the mind/ that there was a 
period in the history of this country, subsequent to the accu- 
mulation of sandstones, shales and coal of the carboniferous 
period, when there existed such a depression in this part of 
the creat coal field, that its surface was beneath the common 
sea leveL Into this depression the detrltal matter, derived 
from pre-existing strata, was carried by water, and there de- 
posited in strata of sandstone and conglomerate, as they are 
now seen in their consolidated state. The pebbles forming 
the conglomerates have all been rounded by attrition ; and, 
in. figure, are like those which have undergone the action <£ 
water, along sea coasts, or where fragments of rocks are ex- 
posed to the wearing influence of currents. Even the sources 
from which those pebbles were brought, are, in some instances, 
discoverable^ and thus it is seen, that causes still active upon 
the earth, were in operation at remote periods in its history. 
The mixture of these pebbles with sand, their position, their 
variety and figures all prove, that their history is identical 
vith those of the loose beds, now found upon the surface and 
along the coasts. ^ 

The sandstone and marl are only the same materials, ift 
a more finely comminuted state. They were longer exposed, 
or, from their original chemical composition, they might hare 
been more readily broken, or were exposed to the more vio- 
lent effects of the element beneath which they were lodged ; 
afterwards to form the solid mountain and fertile field, where 
they are again undergoing the same disintegrating process, 
^hich they had previously endured; It is by these natural 
operations that the earth has been rendered productive, and 
its onee solid, barren and almost impervious matter has been 
broken down, and spread abroad, to supply necessaij food 
for its numerous inhabitants. 

That the limestone was also collected beneath the sea^ 
is fully attested, by the remains of marine animals contained 
in it : but whether by the labour of coral insects, like the 
islands in the Pacific Ocean, or from the waters of calcareous 
springs, is not so readily determined ; as time and gi;eat pres- 
*?ure have, in some degree, obliterated many particulars in 
its apparent history. 

The brine^springs, rising firom certain part* of this 
group, may be considered as the water which, in rising to 
the surface, passes through and is consequently saturated 
with salt, contained in the earth. These beds of salt occupy 
only limited patches;' as fresh water springs frequently risjj 
at no great distance from them. 

E 
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VALLEYS OF DENUDATION. 

When we see the strata of rocks, on the opposite sides 
of a valley, coincide in their mineral character, inclination 
and other general features, the enquiry follows, by what 
means could the valley have been excavated or worn out, 
through strata that were once evidently continuous ? In aU 
parts of the world, there are evidences of the rocks having 
been exposed to the denudating influence of water. It is not 
certain, however, that all valleys have been formed by wear- 
ing away of certain tracts, while hills on each side have re- 
mained. In many instances, the valleys have been produced 
by the elevation of the rocks along their sides ; and these 
have, by some geologists, been called valleys of dislocation. — 
In the district I have just described, there are several deep 
and broad valleys, which have been evidently produced by 
denudation; among which is the remarkable level tract, called 
Sussex Vale. That many of the strata, on the sides of this 
beautiful settlement, were once extended across the valley, 
seems evident. . The strata appearing on the tops and sides 
of many of the hills are similar, and dip in the same direction. 
Like the links of a broken chain, they agree in their charac- 
ter, notwithstanding there now exists a broad open space be- 
tween them. Pisgah and Piccadillaj two eminences, each 
upwards of four hundred feet high, are composed chiefly of 
conglomerate, and separated from each other a distance of 
three miles. The composition of the strata and the inclina- 
tion, in each of these eminences, are alike ; and there is suf- 
ficient evidence to shew, that the level valley between them 
has been scooi>ed out by the action of water, as represented 
in the cut below. 

Fig. 8. 





a. a. a. Congbmerate. b, b» Valley oi Denadation. 



Besides this valley, there are others of different dimen- 
sions. The largest ot these commences at the head of Belle- 
isle Bay, and extends in a northward direction, directly 
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across a section of the country, to near the coast on the 
Gulf of St. Lawrence. Along the centre of this trough-like 
valley, Studholm's Millstream and the Belleisle discharge 
their waters- This valley will average from two to four miles 
in breadth, and is upwards of fifty miles in length ; being en- 
closed between hills from two to five hundred feet high, run- 
ning parallel to each other. From the head of the Belleisle 
to the northeastern extremity of this majestic fosse, the rocks 
on each side, at numerous places, correspond in position and 
composition ; and although there are a few projecting head- 
lands on the sides of this valley, they are not more frequent 
than projecting masses of rock on the confines of the Saint 
John River. 

Another great valley is occupied by the Kennebeckasisy 
a branch of which (Smith's Creek) inclines more to the north- 
east, after leaving Sussex Vale. This valley continues onward 
to tjre County of Westmoreland, when it is occupied by the 
Petl^tcodiac, turning to the southward of the Bend. 

* The valley of Hammond River is less in its dimensions, 
but possesses the general character of those already mention- 
ed. All these valleys are occupied by rivers and their tribu- 
taries. The mountains and hills have their longest diameters 
between the southwest and northeast ; and the whole surface 
of the country is grooved and channelled in those directions. 
It may not be proper to infer, that all these valleys have been 
formed altogether by the action of water ; for it is evident, 
that the currents that have produced these results, were 
created in natural pre-existing channels, which were after- 
wards greatly enlarged and modified through their influence. 

Many of the naked hills of conglomerate still bear the 
marks of abrading currents, which evidently swept by thera 
with irresistible fury. It is only from sources like these, that 
the thick beds of gravel, sand, pebbles and other detrital 
matter, spread over every part of the Province, were proba- 
bly derived. In viewing the sides of the elevated ridges of 
rock, we easily discover those peculiar indentations and de- 
pressions, characteristic of the shores of rivers, where there 
are accumulations of detrital matter; although they are now 
thickly covered with the green forest. From these and nu- 
merous facts, which it is unnecessary to detail, it may be 
safely inferred, that these deep grooves in the earth are, for 
the greater part, valleys of denudation ; that there was a time, 
when the strata were in unbroken and continuous beds; but, 
by the action of currents of water, they have been grooved 
lout, and many of the hills and mountains, as they now ap- 
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pear, are only remaining portions of those beds, whidi resist^ 
ed the currents to a greater degree, than the matter that 
once occupied the intervening valleys. 

It is true, that there is the most satisfactory evidence^ 
that mountains hove been raised, the earth uplifted and 
filled with dikes and veins, or overspread with vast masses 
of trappean and scoriaceous matter, through the operations of 
volcanoes, which have been more or less active, during the 
formation of each class of stratified rocks. The evidences of 
these operations are abundant in the County of Charlotte, 
and other parts of the Province. They also appear in the 
Parish of ICingston, Hampton, Bull Moose Hill and many 
other situations, immediately connected with the tract ot 
country now under consideration ; and although those opera-* 
tions may have been the cause of the elevation of eminences, 
near the theatre of volcanic action, the absence of the like 
efiects along the chains of mountains and hills before-men-' 
tioned, leaves the phenomena alluded to, to be attributed to 
the action of another cause, which has greatly modified the 
features of the country. 

In an economical point of view, the new red sandstone 
system is very rich in minerals. The iron ore, salt, lime and 

Spsum are very important, and form a considerable part of 
B valuable resources of the country. 



45 



A«RICIJLTVRAIi CHARACTER 

OF THE 



NEW RED SANDSTONE DISTRICT. 



The Tssages of new red sandstone afford the most fertile 
land in England and other parts of Europe. Its agricultural 
character in Nova-Scotia and New-Brunswick is veiy remark- 
able. Wheat, potatoes, barley and all the productions of 
the climate, vegetate quickly and ripen early on these rocks. 
The abundance of this rock in New-Brunswick is of itself 
sufficient to render it an agricultural country. The ready 
disintegration of the rocks, when exposed to meteoric influ- 
ence, soon affords a good soil ; even in situations where the 
original soil may have been removed, and the rocks uncov^ 
ered. It is true, that the members of this group of rocks are 
sometimes covered with beds of sand, gravel and other kinds 
of detritus, which have been deposited uponihem by former 
currents of water ; but this circumstance does not affect the 
general character of the rocks beneath ; for, wherever the 
soil is red c^r claret-coloured, or has been formed by the de- 
compoDiition of their strata, it is always fertile ; and, although 
there are, here and there, patches of soil consisting of the 
debris of other rocks, yet the red marly group has been also 
spread over large areas, in a fine fertile covering. 

Besides these advantages, lime and gypsum are frequent* 
ly abundant in such districts, and may be applied to renovate 
the less productive lands. 

In general, the high lands are covered with a heavy 
growth of mapl^ beech, birch and sometimes oak, intermixed 
with Butternat. The low grounds and moist slopes produce 
spruce, fir, white^birch and cedar. Pine flourishes on the 
sandy ground, and the intervales are covered with the lofly 
ash ana elm. 
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KINGSTON. 

Having completed an examination 'of the Coal Field of 
Westmoreland, the new red sandstone district, and all the 
formations along the coast of the Bay of Fundy, the Survey 
was extended farther northward. Between the St. John 
River and the Kennebeckasis, which run nearly parallel to 
each other for a distance of tw^enty miles, there is a small 
peninsula, from four to seven miles wide. This peninsula is 
composed almost entirely of trap rocks, excepting a narrow 
band, crossing from Long Island to " The Reach," where the 
syenite and limestone, previously noticed, are seen forming 
an elevated and broken ridge. The trap rock is extended 
across the St. John, along the whole length of the Reach ; 
and does not terminate, until it has formed Bull Moose Hill, 
and some high and uneven land between the Hill and the 
road to Long's Creek. A ridge of this rock also extends 
along the south side of Belleisle Bay, and another in the high 
lands between Kingston and the entrance of the Mill-stream. 
The rock, forming almost the whole of this Parish, is com<* 
posed of varieties of trap ; chiefly of two kinds. In one, 
hcH'nblende is most predominant, and we have a compact 
greenstone; in the other, feldspar is most abundant, and 
sometimes in crystals of considerable size. Besides the rocks 
formed by the admixture of these two minerals, there is ano- 
ther, which is peculiar. Although the rock is composed es- 
sentially of the above minerals and augite, these minerals are 
not crystallised, but compose the cementing matter of breccias, 
and sometimes beds of considerable thickness. H. T. De 
La Beche, in his Report of the Geology of Cornwall and 
Devon, has discovered a rock, under the name of trappean- 
ash, and shews the manner by which it was produced, from 
volcanic sand and ashes. According to that description, the 
scoriaceous rocks of Kingston must bear a close resemblance 
to it, and was probably produced by the same causes ; as 
there is abundant evidence to support the opinion, that all 
the rocks of Kingston are of volcanic origin. Surveyors 
have observed, in running lines over those rocks, that the 
compass-needle is frequently so much Attracted from its true 
direction, that it is rendered useless. On a ridge of land 
southward of the village, and at several other places in this 
quarter, our magnetic instruments were greatly affected. Up- 
on examination, the rocks in these situations were found to 
contain the magnetic oxide of iron, and sometimes magnetic 
iron pyrites ; and even at localities where those minerals were 
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not discovered, the trap itself is sufBciently magnetic, to pro- 
duce a variation in the poles of a balanced magnetic bar. Not 
only are the rocks volcanic in their character, but the features 
of this trap district correspond with those of countries, where 
the lava is still flowing from the earth» and where showers of 
volcanic ashes are falling to the ground. The whole surface 
is thrown up into high and irregular mounds, many of ^hich 
are of considerable altitude. Steep cliffs and highly inclined 
planes are common ; and the whole surface appears to have 
been broken up by one general disruption. 

There are numerous lakes situated on the most devated 
parts of the hills and mountains, which appear to be arranged 
in rows, parallel to the shores on either side. In general, 
they are small, circular and very deep ; and have no outlets, 
except such as appear to have been excavated by the flowing 
of the water over their sides. One of the most remarkable 
of these lakes is situated at the head of a deep gorge, which 
opens towards the Kennebeckasis, called the Pick-waa-ket. 
This lake bears evidence of having been the mouth of a cra- 
ter ; and the broad and deep ravine below, with the lofty 
walls of trap on each side, may have their origin explained in 
a satisfactory manner, by presuming them to have been the 
effects of former earthquakes. 

The rocks frequently contain veins of quartz, with chlo-^ 
rite ; hornstone and red jasper sometimes occur ; but, in ge- 
neral, the trap of this district is not rich in minerals. Iron, 
in different states of oxidation, is the most abundant ; not* 
withstanding, no vein of suflicient dimensions for workings 
was discovered on the peninsula of Kingston. 

On the midland road, and about ten miles eastward of 
Kingston Church, the trap rock is mjet by the new red sand- 
stone and conglomerate. Near the Une of junction, it is over- 
laid by limestone, which forms a ridge of limited extent. 
The lower strata contain much sand, and they may be called 
calcareous sandstone. The upper strata are more pure, and 
will afford marble, capable of receiving a good polish^' The 
trap rocks extend in an easterly direction, along the high lands 
eastward and northward of Hampton Ferry ; and the sand- 
stone reaches along the upper part of Belieisle Bay. I had 
received information, that copper ore had been found on the 
farm of Robert Noble, on the north side of the Bay ; but 
upon examination, the rock was found to be conglomerate, 
and there were no indications of any kind of ore near this 
locality. 
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Along the south side of the peninsula of Kingston, from 
nearly opposite Gondola Point to the Finger Board, the sand- 
stones and conglomerates are seen shelving from the sides of 
the mountain. These rocks rest directly upon the trap, by 
which they appear to have been forced from their original 
horizontal position ; and the lower grounds are covered with 
boulders of those rocks, which appear to have been rolled 
irom the mountain above. 

The trap rock appears eastward as far as Coates' Mills, 
about a mile north of Mr. Baxter's Inn. It is here seen 
crossing a ravine at the mill«dam, and is peculiar, on account 
of being distinctly stratified. The strata run east and west, 
and dip to the northward at a high angle. Some of the lay- 
ers are greenstone, composed chiefly of small crystals of horn- 
blende ; these strata are alternate with others,' that appear 
like a coarse sandstone or fine conglomerate, which has been 
changed and rendered compact by the heat, attributed to the 
eruption of trap dikes. But they are different from any of 
these strata, and instead of the grains of sand, or the small 
pebbles entering into sedimentary deposits, they consist of a 
kind of scoriaceous matter, resembling consolidated pumice ; 
in which there are ilakes of mineral matter, having a strong 
resemblance to the cinders of Etna. Some of the strata ap- 
pear to consist entirely of ashes, rendered compact by time 
and pressure; but which are far more friable than the com- 
mon varieties of trap. These strata have been already called 
trappean ash^ and were probably produced by the consolida- 
tion of volcanic ashes. The manner by which these succes- 
sive layers of greenstone and trappean ash were formed^ can- 
not now be fully explained. From the discoveries of Mr. 
De la Beche, it may be asked, may not the strata of trappean 
Ash have been derived from showers of volcanic ashes, and 
the greenstone from the lava that flowed over them from 
time to time ? Beautiful <;rystals of specular iron ore were 
found in the fissures of the greenstone, and the red oxide of 
iron fills many of the larger crevices. 

In a country where rocks have been formed by the ope- 
rations of water, as almost all the Stratified formations evi- 
dently have been ; and where also, it is evident, vast accumu- 
lations of trap rock have been forced to the surface of the 
earth, by the agency of volcanic heat j it cannot be surprising, 
that these two classes of rocks are sometimes so blended to- 
gether, as to render ft extremely difficult to draw a line of 
distinction between them; and this difficulty of discriminating 
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between one and the other class, would be always greater, in 
cases where both of those causes have been in operation at 
the same time. 

In some instances it would seem, as if these conglome* 
rates, as seen along the side of the Kennebeckasis, above 
Hampton, and on the north side of Belleisle Bay, had been 
produced by volcanic action ; as were the greenstones and 
other rocks of that class. The pebbles, contained in the 
conglomerate, have been evidently worn by attrition in water ; 
while the cement which binds them together appears, at 
many places, to be of volcanic origin. Now in this instance, 
the lava might have covered beds of pebbles, and sealed them 
together ; and thus the successive collections of pebbles, 
made by currents of water, and the streams of liquid lava 
that Issued from the crater, with cinders and ashes, would 
produce the effects now exhibited ; and that such anomalous 
results are brought about, can be proved by examining vol- 
canoes still in action. Associated with the rocks above men- 
tioned, and besides the different mixtures of hornblende and 
feldspar, there are certain beds of ancient cinders ; and par- 
ticular layers, resembling pumice that has become consolidated 
by great pressure. There are also fragments of jasper and 
other silicious minerals, mixed in these deposits, which might 
have assumed their present character, at the time they became 
imbedded and were submitted to intense heat. When these 
facts are attentively considered, the most rational idea that 
presents itself is, that the volcanoes, which have evidently 
been in operation in this quarter, threw out the greenstones 
and other trappean matter of their period, and also ashes, 
cinders, scoria and a substance resembling pumice ; which, 
by being mixed with sedimentary matter, have produced 
these somewhat peculiar stony masses, as they are now seen. 
Immediately succeeding and resting upon these rocks, the 
limestones already mentioned repose in unconformable strata ; 
the red sandstone and common conglomerate being absent. 
The ^calcareous rock in this quarter is very cavernous ; and 
deep pits are produced in the earth, by the breaking down of 
the roofs of large cavities, formed by the action of water upon 
the calcareous rock. These operations are much more active 
in the spring, when the frost is escaping from the soil. I 
had been informed, that a spacious cave existed in this place, 
a few years ago; but upon examination, its entrance was 
found broken down, and the passage into the hill completely 
iilled up with broken masses of limestone ; so that 1 could 
only penetrate a few yards into the entrance of a once spa* 

G 
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cioui cavern. There still remain a number of small chani" 
bersy affording a place of retreat for otters and other wild ani- 
mals. A brook, running along the basset edges of the lime- 
stone strata, enters a part of the cave, disappears, and after 
flowing along a subterraneous passage for a quarter of a 
tnile, emerges beneath the water of a mill-pond, situated be- 

lOWr 

This limestone contains sulphuret of lead, disseminated 
in small crystals, through the rocks. It has been reported, 
that formerly the Indians procured a sufficient quantity of 
lead from this cave, to supply them with bullets ; but, after 
a diligent search, wherever the rocks are exposed, only a 
small vein of galena was discovered ; and the rock contains 
an insufficient quantity of the ore mixed in it, to render a 
working for the lead profitable. It may nevertheless be re- 
marked, that this limestone is evidently metalliferous ^ and, 
perhaps, when its surface becomes more exposed, by the 
clearing away of the timber now growing upon it, valuable 
veins of this ore of lead may be found. The limestone here 
contains the remainjs of numerous shells : their cavities are 
filled with calcareous spar ; and the bivalves may be taken 
so perfectly from the rock, as to represent their originals in all 
their primitive beauty. The classification of these fossil shells 
is deferred, until the whole of the lias formations in the Pro- 
vince have been examined. 

The trap rocks form all the high lands northward of 
Belleisle Bay ; and were explored from the Saint John, east- 
ward, to Bull Moose Hill. They may be seen in almost 
every ravine, and in the cleared lands of two Scotch settle- 
ments, recently formed on each side of the main road, lead- 
ing from the Bay to Fredericton. These rocks arc similar 
to those of Kingston, containing veins of jasper, calcedony, 
hornstone and quartz. 



SPRINGFIELD. 

In this Parish, the mountainous ridge of trap, already 
described, meets the new red sandstone system on the south, 
and the rocks of coal measures on the north. 

One of the highest eminences in the Parish of Spring- 
field is called Bull Moose Hill ; fropi having been the resort 
of droves of Moose, in former times. It is a bold promon- 
tory, five hundred and eighty feet, by trigonometrical mea- 
fiurement, above the level of the St. Jphn ; and is the te^mi- 
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mitien of the mountainous ridge of trap rock already noticed. 
The new red sandstone and conglomerate form its upper and 
southern sides; to the northward, the trap appears immedi- 
ately beneath those rocks. From this hill, the eye may wan- 
der over the wild forests, which, in a north-east direction, 
are still unbroken^ and the undulated area of the sandstone 
imitates the surface of the sea. One vast, rich and variegat- 
ed assemblage of forest trees, waves in majestic grandeur over 
the earth, like fields of wheat before the harvest. The great 
valley of the Belleisle and Studville, with its scattered settle- 
ments and farms, shew where the industry of man is employ- 
ed ; and which, from year to year, is notching the dark and 
silent groves with cultivated fields. To the south-west, the 
track of the Saint John is discernible, as it passes the gran- 
itic and trappean mountains of the Reach ; and the peculiar 
features of each formation are faithfully delineated, in the cliiFs 
and slopes of Kingston and the more mellow surface of 
JSussex. 
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About a mile and a half westward of Bull Moose Hill 
the soil becomes more scanty, and the trap rocks are frequent- 
ly uncovered. The rock here may be called a syenite, being 
composed of crystals of hornblende and feldspar, from the 
twentieth of an inch to an inch in diameter. This rock ap- 
parently reaches, from north to south, several miles ; and is 
connected with the great trappean mass, underlying the 
chain of high hills, stretched along the north side of Belleisle 
Bay. The inhabitants of a new settlement, recently .made on 
the mountain, had discovered a quantity of ore, which they 
bad supposed to be black-lead ; but which, upon examination, 
was found to be common bog and shot iron ore. These m*es 
have collected in considerable quantities, on the farms of Mr. 
Eli Northrup and Mr. Elnathan Benson, and are still accu- 
mulating on the low grounds in that quarter. The magnetic 
.needle was observed to be much affected, in piwceeding wes- 
terly from the hill ; and the trap began to assume a ferrugi- 
nous appearance, until crystals of the magnetic oxide of iron 
were discovered, mixed with the hornblende and feldspar of 
the rock. 

On ascending the hill, near Mr. Northrup's house, the 
iron was found more abundant, until large boulders, some of 
which would vyeigh a ton leachj were discovered tp be a rich, 



52 GEOLOGICAL REPORT. 

compact iron ore. These boulders are scattered over the 
above farms, in the soil of the adjacent forest, and to a dis- 
tance unknown ; for the area occupied by them was too ex- 
tensive, to allow us to examine every part of its surface. 
Ascending the hill in the clearings and woods adjacent, these 
boulders of ore become more numerous, and may be seen in 
the walls thrown up to protect the meadows. The solid sye- 
nite, or as it may be called at some places syenitic trap, was 
found to become more mixed with the iron, untU it passes 
into a compact ore. The detrital matter and other rubbishy 
covering the surface and the rocks beneath, prevented us 
from ascertaining that point where the ore is most pure; but 
the rock, in a long belt, extending nearly east and west, and 
for a quarter of a mile in breadth, is copiously impregnated 
with the iron. The ore was found in the forest near Mr. 
Benson's farm, where it occupies the surface, over a space 
twenty feet wide, and apparently runs in a vein, along the 
mountain, to a great distance. Crossing the road, it again 
appears about two hundred yards north of Mr. Benson's 
house, and the vein is covered with boulders of ore. Every 
pains was taken to ascertain the course, thickness and incli- 
nation of this evidently inexhaustible bed of iron ; but the 
detritus oa the surface, the quantity of soil and decayed vege- 
table matter in the forest, were difficulties our means would 
not allow us to encounter. 

This ore is associated with crystals of hornblende and 
feldspar. The former is of a deep green colour, and the lat"- 
ter of a milky white. It also contains iserine. When re- 
cently broken, the lustre is highly metallic ; but, on being 
exposed to the air, it soon becomes tarnished, and recent 
cracks are beautifully irised. Sometimes it exists with the 
hornblende alone, and again, in the richer specimens, only a 
few crystals of feldspar are to be seen. It acts powerfully 
upon the magnetic needle, and compasses are useless for a 
considerable distance on each side of the vein. The boulders 
in the fields are known by their rusty appearance. Several 
specimens attract iron filings, possess polarity, and therefore 
may be called loadstone. A mass taken from the common 
variety yielded sixty per cent, of metallic iron. 

How far this enormous metallic deposit extends in an 
east and west direction, we were unable to determine ; but 
judging from the efiect it had upon the compasses, it doubtless 
continues to the distance of several miles. From these facts, 
it is believed to be one of the most extensive veins of iron ore 
in the British Provinces ; being sufficient to supply America 
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with iron for thousands of years. A similar kind of iron ore 
is abundant in Sweden ; where numerous quantities of the 
best kind are smelted, and shipped to Great Britain. At 
Dannemora, the site of the most important mines in Europe, 
this kind of ore exists in a bed several hundred feet thick. 
This Provincial ore also agrees in character, with the mag- 
netic oxide of iron of New Jersey, ably described by Profes- 
sor Rogers, in his Geological Report of that State. 

There are a number of advantages offered, for the erec- 
tion of iron works in this district. The ore is situated at a 
distance of only three miles from a fine navigable bay ; and in 
the midst of a forest of exceUent hard-wood, which may be 
converted into proper fuel ; while Belleisle River and one of 
its branches will afford an abundant supply of water power, to 
propel the necessary machinery. Should the supply of fuel 
fail, from the yearly demand made upon it, coal could be sup- 
plied from the Grand Lake, Long's Creek, or other parts of 
the extensive coal field, situated a short distance farther north- 
ward. The situation of this iron on the confines of a fine 
agricultural country, where the population is rapidly increas- 
ing, is also an advantage not to be overlooked. That the ore 
is capable of being worked, is evident from the factj that in 
Sweden, immense quantities of excellent iron are produced 
from a similar kind ; and in New Jersey, there are extensive 
mines in operation, which yield a corresponding combination 
for the furnaces. 

So far as we have been able to examine the rocks, con- 
taining the iron ore, near Bull Moose Hill, they appear to 
be unstratified, and to hold an intermediate relation to the 
granite and trap rocks, previously described. The most 
abundant of the varieties it presents is, a mixture of horn- 
blende and feldspar, sometimes containing grains of quartz 
and iserine. The magnetic oxide of iron not only enters 
largely into the vein already mentioned, but is associated 
witn the above minerals in many different proportions ; those 
proportions always increasing, as the vein is approached. 

In 1838, we discovered an enormous deposit of iron one 
at Coot Hill, in Queen's County, consisting chiefly of the 
hydrate and argillaceous oxide of iron. At mis locality, the 
ores are interstratified with argillite, or clay-slate, and have 
resulted from a sedimentary deposit. That the rocks coo- 
taining the iron, in the Parish of Springfield, are of igneous 
origin, cannot be doubted ; and the elevation of the metallic 
vein from beneath appears equally certain. The crystalline 
state, and magnetic qualities of the ore, are of themselves 



64 GEOLOGICAL REPORT. 

fiafficient evidences to prove, that it has been tinder tl>e influ- 
ence of the earth's internal heat Now it is remarkable, 
that if the slate rocks, on the west side of the Long Reach, 
had been continued across the Saint John and pursued the 
absolute course of the formation, in a north-east dlrectioB, 
•they would, have reached the exact point, where the syenite 
now exists^ and had the bed of argillaceous oxide of iron 
followed its own course with the slate, it would have appeared 
«t the same point, where the magnetic oxide is now found. — 
The distance between the two points, where the argillaceous 
oxide, on the one hand, and the magnetic oxide, on the other, 
appear, is about twenty-five miles ; but as soon as the slate, 
containing the iron of Coot Hill, reaches the Saint John, it 
is cut off; and its natural and proper place, as is generally 
ihe case in every country, is occupied by syenite, trap and 
other rocks, known to be of volcanic origin. That the slate, 
containing the ore of Coot Hill, was once continued across 
the Saint John, at the Reach, appears probable ; from the 
fact, that the old red sandstone and mountain limestone, 
placed above it, cross the river and crop out, a number of 
miles eastward from^its shore. But, instead of being conti- 
nued across the stream, and keeping company with the su- 
perincumbent strata in the usual manner, the place of the 
schistose strata is occupied by rocks of volcanic origin; and 
only a few detached and broken masses of the slate are to be 
found. 

The inquiry may, under these circumstances, be made, 
how far are these two deposits of iron related to each other ? 
Is it not probable, that the slate formation, with its ore, was 
once perfect and continuous, along the whole line of country 
where the iron appears? May not the crystallized magnetic 
oxide have resulted, from the heat applied to the hydrate and 
argillaceous oxide of the slate ; and may not the slate itself, 
by the application of the same heat, have been converted into 
crystallized rocks, by those mighty operations, which have 
been going forward in the earth, from the earliest period in 
its history r 

The bog iron ore has l>een produced by the oxides of 
the metal, after they had been formed through the agency of 
the atmosphere. These oxides are conveyed, by the rain 
4ind melting snow, into the low grounds, where they are 
yearly accumulating. This variety would be found useful to 
imix with the magnetic ore, during the process of smelting. 



55 



WICKHAM. 

It is somewhat remarkable, that each of the formations^, 
as they appear on the west side of the Saint John and oppo- 
site the peninsula between the Belleisle and Washademoac, 
and as far westward as the Ocnabog Lake, should be sepa* 
rated by deep ravines, through which creeks empty into the 
main riven The millstone grit is separated from the com- 
mon sandstones and shales of the coal measures, by the Oc* 
nabog Lake and River ; on the south side of which it may 
be seen, having attained its greatest elevation, and forming a 
ridge of land, above the level of the more recent rocks of the 
coal series. It is separated from the old mountain limestone, 
near Mr. Merritt's fann, by a deep ravine and brook ; but, 
between the old red sandstone and carboniferous, or old 
mountain limestone, cropping out at this farm, there is no 
depression or indentation, and at their line of junction they 
mingle together. The old red sandstone is separated from 
the slate, at a deep creek, about two miles southward of the 
outcropping of the limestone ; and at the place where the slate 
meets the granite, a similar line of demarcation was observed* 

During my exploration of this part of the country, a 
visit was made to the granite quarries, discovered in 18S8.* 
These quarries are now owned by Justus Wetmore, Esquire, 
and have been leased to Messrs. Barker and Small; who 
have commenced working them, upon a plan highly credita- 
ble to their skill and enterprise. A large wharf has been 
built, with powerful hoisting apparatus ; buildings have been 
erected, and fifty men were constantly occupied in quarrying 
and cutting the stone. A number of vessels are employed, 
to transport the rock to Saint John, Fredericton and King- 
ston, where it is used for buildings. Thus a dreary and al- 
most forsaken village now rings with the sound of hammers, 
and the bustle of industry. This beautiful and durable rock 
might properly be called gneiss^ being distinctly stratified 
and occasionally containing pieces of older granite. The 
strata incline to the south, and, by being separated from 
each other, they afford the greater facilities for quarrying 
them into blocks, which may be obtained forty feet long.— »• 
From being situated directly upon the shore of the river, 
every ad,vantage is offered for their shipment. This granite 
has already taken the place of the American and Nova-Scotia 



* See First Report on the Geological Sarvev of the Province of New -Brun» wick, 
p«ge re. 
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varieties, and has afforded a practical illustration of the ad'^ 
vantages of the geological survey, and the vast saving that 
can be made, by eroplciying the natural resources of the 
Province. 

The old mountain) or carboniferous limestone, crosses 
the Saint John River, and crops out at several places on the 
farms of Messrs. Carpenter, on the east side of the ** Head 
of the Reach.'' The rock is very compact and capable of 
affording good marble ; its usual colours are white, grey and 
dark brown. The formation on this side of the river is more 
extensive^ than it was discovered to be on the west side, hav« 
ing been followed to the distance of several miles, on a line 
nearly parallel to the Washademoak. It runs about east- 
north-east, and the strata dip north-north-west, at a high 
angle. The whole formation abounds in the remains of ma- 
rine animals. Among these are ammonites, encrinites, the 
astrea, orthis, pectenite and several species of terebratulae ; 
but a particular description and classification of these molus- 
cous animals, and their comparison with those of the Euro- 
pean limestone, we have been unable to supply, from want 
of sufficient leisure. 

In general, the difierent valves of the shells remain in 
contact with each other as perfectly, as if their inhabitants 
were still alive ; from which it may be inferred, that these 
animals perished suddenly, and not by old age, or other 
causes whereby the valves would have become separated. 
So perfect are the shells of these former inhabitants of the 
sea shore, that when the rock is broken they fall out, and ex- 
hibit all the beauty of the living shells. The space between 
the valves, which was formerly the abode of .the living ani- 
mal, is sometimes empty ; but frequently it is filled with crys- 
tals of calcareous spar. The univalves, in general, do not 
exhibit this sparry structure. Whole strata are almost en- 
tirely composed of these remains. The rock, where it repo- 
ses upon the sandstone, is generally of n red colour, ajxd its 
Ibssils become more scanty. 

The limestone will be found highly advantageous to the 
lK>il in this quarter : several of the formers have proposed to 
erect kilns, for its calcination, and to apply it to their lands 
without further delay. Judgment and skill are required 
in the erection of lime-kilns ; and such a model shonld be 
^ected, as has been found to require the least quantity of 
fuel, and to afford the most powerful degree of heat. 

Immediately beneath this limestone, the old red sand- 
stone appears, and the outcrop may be seen along th^ i^hore 
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of the river, to the distance of two miles and a half. The 
strata pursue the course of the limestone above, and observe 
the same general dip. The rock is of a dark red colour, and 
composed of grains of quartz, feldspar, hornblende, slate, &c. 
in a coarse state. It extends into the forest eastward several 
miles, but the exact point where it is discontinued was not 
discovered. Although the soil resting upon this sandstone 
is sometimes very thin, it is productive, and a number of 
fine farms are seen upon this rock, on the margin of the 
river. 

It was expected, that this formation w^ould be found rest- 
ing upon the slate, and the slate upon the granite, in the 
manner those rocks are situated on the west side of the river ; 
but at the broad point of land between the Belleisle and 
Washademoak, the slate and granite are cut off, and the situ- 
ation they might have been expected to hold, is occupied by 
trap rock, which extends eastwardly to the sources of Long's 
Creek. This rock also constitutes the remainder of the high 
land between those two rivers, and may be seen forming ele- 
vated and broken cliffs, on the side of the Saint John, at the 
head of the Reach. The trap may be observed in sharp 
precipices, near an old fort, opposite Van Wart's farm. It is 
a dark-coloured greenstone, containing numerous veins of 
quartz, mixed with chlorite. 

It may be readily perceived in this quarter, how much 
the physical condition of a country depends upon the nature 
of the rocks entering into its structure. Wherever the Saint 
John passes across strata of sandstone, it is open and expand- 
ed, and consequently bordered by broad tracts of alluvium ; 
but no sooner does it meet the granite, trap and older strati- 
fied rocks, than it becomes narrow, deep and more rapid. 
Between the head of the Reach and Fredericton, the river 
will average nearly half a mile in width ; but as soon as it 
meets the trap and granite of the Reach, it becomes contract- 
ed to a quarter of a mile. These circumstances are readily 
explainea from the fact, that the sandstones offer but a feeble 
resistance to the action of currents, and therefore, by being 
worn away, afford a wide channel for the stream ; while the 
unstratified and more consolidated rocks, by offering a 
greater resistance to the watei", compel it to pass along a nar- 
row and deep opening. Again, when the stream has nothing 
to contend with but beds of gravel, sand and clay, it becomes 
greatly enlarged on the surface ; of which an instance is seen 
at Grand Bay, a few miles above the falls. Thus geology and 
geography have an intimate relation to each other ; for the 

H 
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physical features of a country cannot be understood, without 
a knowledge of its rocky structure. 

There is a fine level and fertile tract of upland, at the 
entrance of the Washademoak River. This beautiful sheet of 
water is rendered a lake, by the Musquash Islands, extended 
across its mouth, and thickly studded with lofty elms. Its 
outlet is deep and narrow, and about three miles in length. 
The alluvial matter, forming the Islands, occupies an area of 
more than three square miles. This River, at its entrance, 
separates the mill-stone grit, of this part of the Grand Lake 
Coal Field, from the carboniferous limestone and old red 
sandstone beneath. These rocks extend eastward, on the 
north-east side of the Saint John and south-east side of the 
Washademoak, to the distance of about eight miles ; so far 
as present discoveries reach. They then disappear beneath 
the mill-stone grit; the trap already mentioned meets the 
mill-stone grit on its south-east side, and composes all the 
high and broken lands, between the Washademoak and 
Belleisle Bay and River ; reaching eastward through Bull 
Moose Hill to the source of Long's Creek. Thus it will be 
seen, that the several formations of granite, slate, old red 
sandstone and carboniferous limestone are discontinued in 
the Parishes of Wickham and Springfield, being succeeded 
by the rocks of the coal measures, new red sandstone and 
conglomerate* 

A ridge of conglomerate was observed along the north 
side of the Belleisle Bay and River, with strata shelving from 
the trap. Wherever the conglomerate is in contact with this 
rock, it has undergone great changes. The rock is render- 
ed more compact, its pebbles are frequently almost obliterat- 
ed, and shew that they have been partially fused and convert- 
ed into a kind of jasper. All these metamorphic characters 
have evidently arisen, from the great heat applied to them, 
in the manner already pointed out. The trap rock in this 
quarter is a greenstone, somewhat variable in its character. 
Large masses are of a slaty and brittle nature, and contain 
iron pyrites ; other kinds are more soft and yielding, being 
readily affected by the frost, rain and atmosphere. There 
are also portions of the rock containing small vesicles, most 
frequently empty, but occasionally filled with carbonate of 
lime, constituting that variety of trap, called amygdaloid. 
Large veins of white quartz occur in these rocksy and are of- 
ten associated with a remarkably fine white iron pyrites, 
which has been mistaken by some of the inhabitants for gold j 
and some of the situations where it is found are therefore kept 
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in great secrecy, on account of the supposed value of this 
mineral. There are also veins of fine red jasper, capable of 
bearing a high polish ; frequently, these veins are mixed with 
calcedony, both compact and cellular ; the latter having the 
cells filled with black oxide of manganese. Some of the stra- 
ta of sandstone, near the Washademoak, are suitable for 
buildings and grindstones : they are, however, coarse grained, 
^nd inferior to those of Cumberland Bay. 



WASHADEMOAK. 

Having procured Indians and canoes, in order to ascend 
the Washademoak, I proceeded to explore the rocks, where 
they are exposed on the banks of that stream and its tribu- 
taries. Such a method of conveyance is necessary in a part 
of the country, which is but partially inhabited. It may be 
stated here, that this river forms an important branch of the St. 
John. It is navigable for large vessels thirty-five miles from 
its mouth ; in the spring and autumn, boats and rafts of tim- 
ber descend it, from a distance of sixty miles in the interior. 

Like other navigable waters of the Province, (the Ken- 
nebeckasis, Belleisle, and Grand Lake,] this river extends in 
a north-east direction from the St. John, and parallel to the 
rocky formations of the country. Timber is rafted down- 
wards upon it, from the head of Cocaigne River, which emp- 
ties into the Gulf of St. Lawrence, to the St. John. This 
beautiful stream is thinly inhabited along its shores, to the 
distance of twenty miles from its mouth : between Long's 
Creek and New Canaan, a distance of thirty miles, there are 
but few settlers ; and many thousands of acres of the neigh- 
bouring land still remain ungranted, being merely occupied 
here and there by a squatter. This circumstance is remark- 
able, as the soil in general is good, and the river and roads 
now opening, afford the necessary facilities for communication. 

This river, in its whole length, passes over and intersects 
the grey sandstone and conglomerate of the Grand Lake coal 
measures ; which repose upon the carboniferous limestone 
and other rocks to the south-east, in the manner already 
noticed. After passing through a narrow and deep chan- 
nel, on the south side of the Musquash Islands, the rocks 
may be seen to advantage on the south side of the stream, a 
few miles above its embouchure. The sandstones here are 
composed of silicious particles, mica and occasionally frag- 
ments of slate. The strata are well defined, and frequently 
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do not exceed an inch in thickness ; so that their structure 
appears slaty. Their inclination is inconsiderable. 

On the south-east side of a small cove, the shore is 
strewed to the distance of half a mile with loose masses of 
hornstone, jasper, Egyptian jasper, calcedony and quartz. — 
The jasper is chiefly of a red colour, and passes into a milky 
calcedony, being arranged in spots and clouds, and shaded 
with smoky imitative figures. Associated with the jasper, is 
that variety called Egyptian jaspevy which is distinguished 
from the other by peculiar zones, circles and clouds of differ- 
ent colours. With these, a few small pieces of earnelian 
were found ; but, in general, this mineral is too much frac- 
tured to afford good specimens. These minerals evidently 
belong to some trap dike in the neighbourhood. The sand- 
stones here form cliffs on the shore, or appear beneath its 
broken fragments. 

About two miles and a half from the entrance of Lmig's 
Creek, and a short distance from its banks, there occurs a 
light blue shale or slate-cky, and an outcropping of good 
coal. This stratum of coal, so far as it could be explored in 
the forest, is about a foot in thickness, and is probably accom^ 
panied by more valuable deposits than have yet been discov- 
ei*ed. Seven miles above the creek, the river becomes {shal- 
low, the water passing through a groove, worn out of the 
sandstone and a conglomerate that generally forms the uf^)^ 
strata. From this place to New Canaan there are a number 
of shallow places, and the water, by passing along an inclined 
plane^ runs with great rapidity during the freshet seasons. — 
In the month of August, the water is too scanty to float a 
canoe, and we were compelled to wade several miles along 
the channel of the stream, carrying the canoes and baggage 
over the rapids. At "Long Rapid", the south side of the 
river is bounded by a long, Tow cliff, and the fossil remains 
of vegetables appear in the bed of the stream. They are 
chiefly large trees, lying prostrated in and between the strata. 
The exterior of each tree has been converted into coal ; 
while the centre is composed of lignite. Their trunks appear 
to have been decayed before they were changed into stone, 
and they are all flattened by the pressure they have sustained. 
The remains ofcactiy large catamites and other tropical herb- 
age, may be seen in almost every rock ; not having any re- 
semblance to plants now flourishing upon the soil. Still 
nearer the sources of the Washademoak, there is a flourish- 
ing settlement, called New Canaan. The river is here skirted 
with intervale, and although the soil is light and sandy, it is 
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very productive. The inhabitants along this liver would 
derive great advantage, from having the loose boulders of 
rock, large sunken trees and other impediments to navigation 
removed : canoes might then ascend at any season of the 
year, with the supplies required by the lumbermen and other 
pioneers of the forest. 

The soil, over a large tract, having been derived chiefly 
from the sandstones of the coal measures, is light and defi- 
cient of lime : but, from the detritus of the red sandstone, 
situated farther north, the fertility of many tracts has been 
greatly improved, and they are now capable of extensive cul- 
tivation. The whole surface of this part of the country is 
very low and level, presenting an even flat plane, excepting 
a few gentle undulations and hollows, where the brooks wind 
their way onward towards the sea. Along the banks of the 
river there are collections of alluvium, that have been brought 
down by the freshets, and thrown up like a wall on each of 
its sides. Again, there are considerable distances, where 
the sandstones form almost perpendicular clifi*s, and the 
stream passes through an excavation ; which appears as if it 
had been formed by art. 

The sources of this river meet those of the Cocaigne^ 
and both rivers take their rise in extensive carriboo plains, 
peat bogs and wide tracts of barren sands, where a search for 
minerals would be useless. Adjoining these tracts, there still 
remain large quantities of excellent pine and spruce timber. 

On descending towards the St. John, we were directed 
to a peculiar spring, on the farm of Mr. David Fowler, on 
the north side of the river, at the Portage two miles above 
the ferry. The water of this spring contains a large propcw- 
tion of sulphurated hydrogen, and possesses medicinal prefer*- 
ties. It is a singular fact, that although it contains no chlo- 
ride of sodium, or common salt, it has been the resort of differ^- 
ent races of wild animals ; birds also frequent it during the 
summer season, and drink of its waters. Great numbers of 
wild pigeons were seen around it, at the time of our explora- 
tions in this quarter. The spring is similar in its charaeter 
to another, appearing on the side of the Salmon River^ 
which will be noticed hereafter. 
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eEi\£KAL REMARKS 



ON THE 



GREAT NEW-BRUNSWICK COAL-FIELD. 



Before we proceed to the local details of the formations 
of the Grand Lake, it is necessary to make a few general 
observations on the Great Coal- Field, situated between the 
primary rocks of the County of Charlotte and King's County, 
and the Straits of Northumberland, on the Gulf of St. Law- 
rence. Only the south and south-east sides of this coal-field 
have yet been explored ; the west, north and north-east sides 
still remain to be examined, and its limits, therefore, in the 
latter directions, yet remain unknown. The division of this 
coal-field, situated southward of the St. John, is the segment 
of a large circle, described between the Keswick above Fre- 
dericton, and the Ocnabog below Gagetown, and touching 
at Skin Creek and the head of the Oromocto. Its south- 
eastern side extends along the trap and syenite rocks of 
Springfield, and the dividing line between King's and 
Queen's, Westmoreland and Kent Counties, to the Straits of 
Northumberland. From one of the branches of the Oro- 
mocto to the Saint John, and from thence eight miles east- 
ward of the entrance of the Washademoak, the old red sand- 
stone and carboniferous limestone appear, cropping out from 
beneath the mill-stone grit, along a distance of upwards of 
thirty miles. These formations have been already described. 
From what I have been able to discover, I believe, that this 
coal-field extends in a northerly direction to Bathurst, a dis- 
tance of one hundred and fifty miles, and to Miramichi, one 
hundred and twenty miles, and from the latter place along 
the coast to Shediac, which may be estimated at seventy 
miles. Until the north-east side of this vast coal tract is ex- 
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ptored, it would be impossible to give a correct account of 
its area; but it may for the present be considered equal to 
five thousand square miles ! ! ! We are aware that in mak- 
ing this statement, we must necessarily be exposed to remark y 
but it is nevertheless supported by the most unquestionable 
facts ; ^and we have only to appeal to thenp, in vindication of 
what is here recorded. This tract may, perhaps, bear the 
reputation of being the largest coal-field ever discovered on 
the globe. Over the whole of this vast area, the conglome- 
rates, sandstones, shales, ironstone, and frequently coal, ap- 
pear at the surface, filled with innumerable remains of 
plants, that have long sipce ceased to exist, but whose relics, 
as they are seen in almost every rock, bear ample testimony 
of the herbage of former periods. This vast expanded tract, 
in every part, abounds in tropical plants ; many of whicb 
have evidently been changed into enduring beds of coal, 
while others have been converted into different kinds of 
mineral matter ; and form the most faithful record of the 
changes this earth has undergone, since it first oame from 
the hands of its supreme Architect. To distinguish this ex- 
tensive tract from the Westmoreland district and other coal- 
fields in the British Provinces, we have designated it by the 
name of the " Great New-Brunswick Coal-Field " ; 
which, for its magnitude and wealth, will be better known, 
long after its first geological pioneer has ceased to travel over 
its surface. 

I now proceed to give such local details, as the past 
season has enabled me to gather ; hoping to be prepared, by 
the ensuing summer, again to enter upon its examination. 



GRAND LAKE. 

Our canoes were next conveyed across a portage, from 
the Washademoak to the Grand Lake, a distance of four 
miles. The rocks of the peninsula, between the river and 
the Lake, are the sandstones belonging to the coal series, 
being overlaid to a limited extent by the detritus of new red 
sandstone, where that rock is absent ; and thus a far more 
fertile soil has been produced, than could have resulted from 
the arenaceous strata beneath. It may be necessary to state, 
for the information of those, who may not be acquainted with 
the topography of the Province, that the Grand Lake is 
about forty-five miles from St. John, and thirty from Freder- 
icton. It is only separated from the main river by a collec- 
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tion of alluvium, about a mile wide, and communicates with 
the Saint John through a narrow and deep channel, called the 
Jemseg ; which, by running obliquely to the River, is four 
miles in length. This beautiful sheet of water also commu- 
nicates with Maquapit and French lakes, by similar channels, 
opening through the alluvium forming the intervales. AH 
these lakes and channels are navigable, and no obstacle to 
the passage of large vessels is presented ; except by a bar 
where the Jemseg opens into the Grand Lake, and which, 
during the summer months, will not allow even small craft to 
pass. The Legislature, however, during the last season, 
granted a sum of money, and a Dredging Machine has con- 
sequently been employed in opening a deeper passage, at the 
junction of the Jemseg with the Lake. From the almost 
constant current down the Lakes, the alluvium which is made 
upon their shores, and by rivers emptying into their northern 
extremities, is swept onward towards the main river, and has 
not only formed extensive tracts of intervale, but has choked 
up the natural outlets of the water ; and it may therefore be 
feared, that although the channel has now been excavated, it 
will not remain open any great length of time. 

Commencing on the north-east side of the Lake, the new 
red sandstone may be seen at Wkite*s Pointy where it is as- 
sociated with conglomerate, and forms a considerable cliff on 
the shore : it then extends to a small cove, where the edge of 
the formation is thinned off. The point also between 
Young's Cove and Cumberland Bay, is composed of the 
same rock, which occupies a limited tract, running in a n0rtl^ 
east direction, and parallel to the group, as seen at Stiidville 
and Butternut Ridge. The strata are nearly horizontal, and 
repose directly upon the sandstones of the coal series ; the 
formation being at many places only a few yards in thickness. 
At the point between Young's Cove and Cumberland Bay, 
the character of this formation may be seen at the cliff. The 
lowest strata, or those which rest upon the grey sandstones of 
the coal group, are of a dark red colour, containing particles 
of hornblende, quartz, mica and feldspar. Several layers 
will afford good freestones. These strata are succeeded by pL 
soft and brittle argillo-calcareous deposit, from five to tcfh 
feet in thickness, containing the remains of numerous marii^e 
plants. The most common variety is a plant resembling thfe 
laminaria saccharina^ or the sea weed known in America bjr 
the name of " kelp,^* The original vegetable matter is entire- 
ly removed, and nothing remains but a cast of the plant, which 
may sometimes be removed from the rock in a very perfect 
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State, although the specimens soon crumble down when ex- 
posed to the air. These plants, the productions of the ocean's 
boundary and surface, now enter into the composition of the 
rocks on the shore of a fresh water lake ; such are the 
vicissitudes which organic matter has undergone, during the 
successive geological periods which have occurred upon the 
earth. At the top of the cliff, and immediately beneath the soil, 
there are a few strata of coarse red sandstone without fossils, 
and from four to ten feet in thickness ; and thus, no sooner is 
a change observed in the organic character of the rock, than 
a corresponding change is observed in its mineral characters ; 
which shews that each class of strata was originally formed, 
under conditions essentially different from the others. The 
remaining part of the shore on the side of the Lake, and the 
country eastward, is almost entirely composed of the conglo- 
merates, sandstones and shales of the coal measures. 

Directly on the opposite side of the Lake, and at a place 
called the Red Bluff, the same argillo-calcareous sandstone is 
found, reposing upon the dark red strata, as represented by 
the following wood-cut. 

■ . Fig. 9. 



a. Conglomerate. 6. Dark red Sandstone. c. ArglUo-calcareous Sandstone. 



The conglomerate in this instance evidently belongs to 
the coal formations beneath ; between which and the new red 
sandstone the dark red variety holds an intermediate situa- 
tion ; and in some degree partakes of the character of both 
formations. Similar facts are exhibited at White's Pointy 



66 GEOLOaiCAL REPORT. 

whcr» the strata are almoat peiieeUy horizontaU decreasing 
in number and thickness, until the subjacent rock appears at 
the surface* 

Those cotnparatiYely small patches of new red sandstone 
appearing in the vicinity of the lake, may be considered as 
detached portions ^ the great mass, situated to the south-east 
They appear to have been collected in depressed tracts of 
the carboniferous series, and are but thin deposits, when com- 
pared with those of Sussex and the County of Westmoreland. 
Instead of terminating abruptly, as is frequently the case, 
their edges are thinned off, and were observed at several 
places to be not more than a foot in thickness. These cir- 
cumstances also render a correct delineation of their boun- 
daries, upon the Geological Map, liable to objections. 
Again, the surface of the rocks has been acted upon by pow*- 
erful currents, which were the only adequate causes of the 
wide distribution of their materials, over the surface of 
other rocks. That these currents have proceeded from the 
north towards the south is evident, from the debris of each 
fbrmarion being spread abroad, southward of the solid strata 
from which it has been derived. This thinning off of the 
beds and distribution of detrital matter, would lead a cursory 
observer to believe the formation to be much greater than it 
really is ; and frequently renders the marking of its limits an 
arbitrary act. But, in an agricultural point of view, those 
circumstances are extremely beneficial ; for, frequently^ the 
situations which would have been filled, under other circum- 
stances, by the almost barren sands of the coal formation, 
are occupied by the fine, marly sandstone and clays of the 
superincumbent group ; and thus a far greater area of fertile 
land has been produced, than would have resulted under 
other conditions. 

It is true, the same causes that scattered the detritus of 
the red marly sandstone, also acted upon the less productive 
strata beneath ; and have, in a few instances, spread abroad 
the barren sand ; but as the rocks of the coal series, in ge- 
neral, are much more capable of resisting those causes, the 
effect has not been so great* The fertility of vast tracts Jias 
been greatly improved^ by the dissemination of the marly 
clays and sandstones ; which, had they remained in their ori- 

final condition, would have been confined to narrow limits, 
n these, and numerous other effects, it is easy to be observ- 
ed, how beneficially the powerful operations of former ages 
have contributed to the growth of plants and food for the 
earth's inhabitants. 



GRAND LAKJS. &J 

The shores of the Grand Lake are strewed with bould- 
ers of graoite, mica slate, syenite and trap : from whence 
these came, it is difficult to^ determine. The sur&ce in all 
directions is low a.nd level, and strongly contrasted with the 
abrupt hills and mountains of granite and trap rocks, farther 
south. iNo sooner does the majestic river descend from the 
fiat grounds of the new red sandstone and coal formations, at 
ibe entrance of the Washademoak, than the scenery is chang- 
ed from the tame aspect of those rocks, to rugged and unevea 
grounds, where the effects of volcanic agency are every 
where manliest 

The tide rises iq the' Grand Lake about six inches, 
which is somewhat less than its elevation in the Belleisle and 
Washademoak. It must not be supposed, however, that the 
sea flows so far up the river and into the Lake : this is by no 
means the case<$ but the ieffect is produced from the sea ri- 
sing a few feet above the level of the river at and before high 
water. The result is obvious : the fresfa water, beisg unable 
to escape, accumulates ; a regurgita'tion takes place, and the 
lakes and rivers rise, more or less, even a hundred miles 
above the entrance of the main stream. The ccunmom rise 
at Indian Town is twenty inches; in the Grand Lake six 
inches ; above Fredericton and one hundred miles from the 
sea, the rise gradually lessens from three inches to one inch, 
until it becomes imperceptible^ 

A considerable part of the shore of the Lake is coyei-ed 
with fine sand and shingle, or beds of pebbles, produced by 
the decomposition and disintegration of the sandstones and 
conglomerates. Under the constant heaving influence of 
the waves and metepric changes, the rocks are gradually 
yielding, and tbe lake is becoming wider and more shallow. 
The coarser materials remain upon the shore, while the fine 
sediment is carried downward by the current, and yearly con- 
tributes to the collections of alluvium, at the foot of the lake 
and along the main stream. The sand and shingle, thrown 
up by the agitated waters, have formed barriers across the 
outlets of small streams and indentations; and thus large 
ponds, and finally meadows exist, where at some former pe- 
riod, the lake uninterruptedly prevailed. Wherever the 
beach is; composed of sand, an embankment has been 
thrown up by the w^aves, about one hundred feet vri<le and 
ten feet high; and while many of the elms and white oaks 
alQiig its borders have been qndennin^d, the trunks of oth- 
eF$r, a little more remote from the shore, are half buried in 
the Jiand* 
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At a place called " The Little Keyhole," an embank* 
ment of sand has cut off a quantity of low ground, and con- 
verted it into a large pond and tract of " wild meadow ;" the 
whole occupying an area of a square mile. The pond has a 
narrow outlet when the freshet is low, and large quantities of 
herring and alewives enter, to deposit their ova, .Their re- 
treat is then cut off, and they are dragged from the pond in 
nets, prepared for the purpose. This natural fish-pond is 
owned by Mr. Calkin, who, for the sake of the traveller it 
may be said, keeps a good Inn near its border. 

Near this locality, a quantity of the granular argillaceous 
oxide of iron is mixed with the sand, and occurs in a soft, ar- 
gillaceous sandstojie ; which, by being washed away, leaves 
the ore scattered along the beach. It appears in small sphe- 
rical grains, or masses, from the size of a pea to a musket 
ball, and is identical with the Ver oxide hrun granuLeux of 
Hany. Between the Little Keyhole and Long Point, a dis- 
tance of two miles, the red sandstone rests upon the dark red 
micaceous variety, and both lie upon the sandstones and con- 
glomerate of the carboniferous series. Long Point is a pe- 
culiar bar of sand, thrown up by conflicting currents. It is 
a narrow ridge, a mile and a half in length, having its extre- 
mity carried to the south. 

On the south side of the Point, the shore is composed of 
conglomerate, and the new red sandstone is altogether absent. 
This conglomerate consists of pebbles of quartz, slate, horn- 
stone, trap and syenite. The pebbles of quartz are frequent- 
ly transparent, and many of them would afford good polish- 
ed specimens. This rock extends a mile and a half along 
the shore, and contains the remains of numerous trees, which 
are embedded in and between its strata, and lie prostrate in 
all directions in the solid rock, both beneath the water of the 
Lake and at the highest part of the shore. 

These trees are from four inches to two feet in diameter; 
their cortical parts have been converted into coal, and the 
wood itself changed either into sandstone or heavy -compact 
'mineral masses, in which all the distinctive characters of the 
wood and the vegetable fibre remain, perfect and distinct. 
The sulphate of barytes enters into the composition of the 
latter variety, and is frequently beautifully crystallized, in 
rays proceeding from the original pith towards the circum- 
ference of the plant. Many of these specimens would be 
very beautiful, were they carefully polished across the fibres 
of the original wood. With the sulphate of barytes appears 
also the sulphuret of iron, in bright yellow crystals, 'filling tip 
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former cracks, and enclosing tlie knots of original trees. 
Both the fossils and the strata containing them embrace 
much iron pyrites. This mineral, by attracting oxygen from 
the atmosphere, is finally changed into the sulphate of iron 
or copperas, which is often seen incrusting the fossil treea^ 
and the edges of the strata exposed to the weather. So per- 
fect is the resemblance of these fossil trees to decayed wood, 
that they are readily observed by the inhabitants, and sup- 
posed by them to be petrified beech and maple. But they 
are very different from any trees now growing in the Pro- 
vince, and closely resemble the coniferae of tropical climates; 
evidently belonging to that herbage, from which the bitumi- 
nous coal in this quarter has been produced. One phytoli- 
thus transversus (stienhauer) and one calamite were found ; 
but none of the cactae were observed. 

Large sections of these trees are broken up by the 
waves, and lie scattered along the shore; where they become 
partially polished by attrition. 

It appears, that previous to the process of fossilization 
having taken place, these trees were in a decayed state ; 
broken trunks and limbs of them being found in the conglo- 
merate. 

That the pebbles now forming the rock once constitu- 
ted the shore of an ocean or inland sea, there can be little 
doubt : upon that ancient shore these rafts of trees were pro- 
bably drifted, and were buried in the sand and pebbles of the 
coast. Finally the whole became consolidated, and by the 
geological changes that have taken place in the strata^ they 
now form the bottom, shore and cliffs of a fresh water lake. 
All these facts can be satisfactorily explained ; and, although 
it may seem surprising, to see a prostrate forest of tropical 
trees now presented to us in stone, an admirable method of 
elucidation is afforded, by the rafts of timber of the present 
climate, which have become embedded in the sand and gravel 
of the existing shores of the lake ; and which are slowly ad- 
vancing to the condition of their tropical predecessors. Si- 
milar fossil trees appear, under the same circumstances, at 
Minudie in Cumberland, Nova-Scotia, where they are situa- 
ted above veins of coal ; and from a great variety of evidences 
it is very certain, that a vast deposit of this important inineral 
is situated beneath the conglomerate and other rocks already 
noticed. 
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SALMON RIVER. 

From the tiorthern extremity of the Grand Lake, the 
Salmon River, a beautiful stream, extends in a north-east di- 
rection to the sources of the Richibucto, emptying into th« 
Straits of Northumberland, in the Gulph of Saint Lawrence. 
At the junction of the former stream with the Lake, an out- 
cropping of coal was discovered a few years since, and has 
been worked to a limited extent. This situation k peculiar- 
ly favourable for mining, and for transportation of the coal. 
The River is sufficiently deep to admit vessels of a hundred 
and fifty tons burthen, and the mines are situated only three 
hundred yards from the landing place. The stratum of coals 
already found is only twenty-two inches thick, and, in gene- 
ral, at a depth of eighteen feet bdow the surface. The coal 
and shale, and sandstone associated with it, are nearly hori- 
zontal. A number of small shafts have been opened, and a 
considerable quantity of coal has been raised, within the last 
four years. During the past season, the operations were dis- 
continued : I am, however, informed by M. H. Perley, Esq. 
the proprietor, that they will shortly be resumed. To that 
gentleman I am indebted for an account of the borings, which 
have been made at this place : the statement of which is con- 
tained in the Appendix to this Report. 

The same coal stratum again occurs at Crawford's farm, 
a mile and a half farther northwardJ It has also been open- 
ed at this place, and might be worked with considerable ad- 
vantage. This part of the coal field is not covered with the 
new red sandstone and conglomerates, but the surface is oc* 
cupied by beds of plastic clay, which are highly important in 
securing the mines from the influx of water from the surface. 

In the neighbourhood of these mines, there is^ a deposit 
of the argillaceous oxide of iron (clay iron stone) ; the thick- 
ness of which could not be accurately measured, from it$ 
being partially covered by the water of the Lake. From this 
kind of ore, almost all the iron in Great Britain is made ; and 
it is probable, that a sufficient quantity might be procured at 
the mouth of the Salmon River, to supply a smelting furnacQ 
at the very spot where coal for fuel might be taken from the 
earth. 

The coal stratum also appears at Barton's Point, New- 
castle Creek, Coal Creek and other parts of this district 
, At the latter place, and within at\ extent of six miles, twenty 
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levels have been ran into the south bank of the stream. A 
considerable quantity of coal has been removed ; advantage 
having been taken of the section, made in the rocks by the 
stream. These mines are not worked ; the thickness of the 
stratum and shallowness of the river being unfavourable to 
their employment. 

At Brown's Mills, six miles^from the mouth of the 
creek, the coal was exposed in erecting a dam. It also oc- 
curs on Newcastle Creek, where it is worked advantageously 
by Major Ewing. The produce of this mine is however 
small, not amounting to more than three hundred chaldrons 
per annum. Fredericton is chiefly supplied from this quar- 
ter. The coal at all the above places is, in general, of a good 
quality; but, like almost all superficial strata, the sulphur it 
contains renders it rather unpleasant for domestic purposes. 
It is, nevertheless, superior to the imported varieties, for the 
forges of blacksmiths. 

At the before-mentioned places, and at others not neces- 
sary to be noticed, the coal stratum is from fifteen to twenty 
inches in thickness, and extends beneath an area of sixty or 
seventy miles in circumference, at an average depth of ten 
feet below the surface. It rests upon and is covered with 
beds of fine, light-blue slate clay or shale. This shale, when 
first taken from the earth, is somewhat compact ; but, by being 
exposed to the atmosphere, it undergoes a great change, and 
is soon converted into a fine, soft, tenacious clay. Its de- 
composition is hastened by the presence of the sulphuret of 
iron. Thepe beds contain vast quantities of fire clay ; which 
is a substance of considerable value. Formerly, the fire clay 
used in the Province was imported from Great Britain ; but 
the coal measures at the Grand Lake will supply the de- 
mand, at a far cheaper rate. These shales are associated with 
the grey sandstones already described : some of these, in the 
vicinity of Salmon River, contain large quantities of the de- 
composing sulphuret of iron, and are admirably adapted to 
the manufacture of copperas. The sulphur, by absorbing 
oxygen from the atmosphere, forms sulphuric acid ; which, by 
combining with the iron, produces sulphate of iron, or. the 
copperas of commerce. Large specimens, brought from Sal- 
mon River, became covered in a few days with an efflores- 
cence of the sulphate, and required immersion in a solution 
of gum, to prevent their decomposition. At present, all the 
copperas used in the Province, is imported from Great Bri- 
tain and the United States. 
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When the uniform thickness of the coal » the regularity 
of its distance above the waters of the Lake and its tributa- 
ries, and also its distance below the surface, the apparent ab- 
sence of faults, and various other circumstances connected 
with its quality, horizontality, &c. are consi4ered, there can 
be no doubt, that only one, and that the most superficial 
stratum, has yet been discovered ; nor could it be expected, 
that an outcropping of the lower and richer deposits would 
appear at the surface, where all the strata rest upon a nearly 
level basis; and indeed, even should there be any faults, 
whereby the lower strata might have been elevated, the rocks 
are too much concealed by detritus and thick set forests, to 
admit of their being discovered without much labour. There 
can be no doubt, that there are other and far richer deposits 
of coal, beneath the one already discovered ; but at what dis- 
tance from the surface it is impossible to calculate, in conse- 
quence of the almost horizontal position of each stratum in 
the coal series. 

In my examinations of the coal district of Nova-Scotla, I 
found that each coal basin contained, as usual, a number of 
separate and distinct coal strata. At Sydney, Cape Breton, 
they are numerous. In the eastern section of that Island 
there are no less than fourteen veins of good coal ; and each 
of them is over three feet in thickness. At Pictou, Nova- 
Scotia, the main coal band is no less than thirty-six feet in 
thickness, and many other strata are each from a foot to two 
yards thick. At Tatmagouche thfee beds have been disco- 
vered; at the Joggins, on Cumberland Bay, I have mea- 
sured no less than nineteen veins; also at Memramcook, 
Shepody, and other parts of the Westmoreland Coal Field 
in New-Brunswick, several strata were discovered during the 
explorations of the past and present season. These are from 
two to ten feet in thickness. Although the coal of West- 
moreland differs in character from the bituminous strata of 
other parts of the Province, it is evidently contemporaneous 
with other deposits of the great coal region of New-Bruns- 
wick. Reasoning by analogy and on a comparison of the 
coal basins belonging to the same vast district, it cannot be 
supposed that there exists only a solitary stratum at the Grand 
-Lake ; but it must be believed, on the other hand, that there 
are a number of deposits of coal in that quarter. The coal 
already discovered is only a few feet below the surface : were 
it the lowest in the series, the millstone grit would probably 
have been penetrated by the borings; and there are no val- 
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leys af denudation here, which indicate that the upper coal 
strata have been removed* 

The difficulties that prevent successful mining at the 
Grand Lake, at present, are the narrowness of the stratum 
now worked and the depth at which the lower deposits are 
situated. Similar obstacles have frequently presented them- 
selvei in England, but they have been overcome by capital 
and industry. At Monkwearmouth, near Sutherland, a 
shaft has been sunk fifteen hundred feet below high water 
mark, and sixteen hundred below the surface of the ground. 
Even at thi» great depth, and under an influx of water of 
three thousand s^&Uons per minute, the lower coal strata have 
been penetrated, and ultimate success has rewarded the 
labour and enterprise of Messrs. Pemberton, the indefatiga- 
ble proprietors. At the period when an attempt was made, 
to explore the deeper deposits of coal at Grand Lake or Sal- 
mon River, by boring, the surrounding country was unex- 
plored; but, during the Geological Survey, all the forma- 
tions, from the granite up to the coal series, have been found 
where they cross the Saint John. From these, data have 
been obtained, which shew that the cool may be reached at a 
less depth, near the main river ; and a sum of money would 
be well employed, in boring at a judicious site, in the neigh- 
bourhood of Gagetown, or on the north side of the Washa- 
demoak. The result of such an enterprise would be of the 
highest importance to the Province, and there could be no 
doubt dP its final success. There are a number of steam- 
boats running on the river, and along every part of the coast. 
Almost all the fuel, consumed by these boats, is imported 
from England. As steam navigation and manufactories in- 
crease, so will tb« demand for coal become urgent ; indepen- 
dent of the supply, which will always be required, to meet 
the wants of the United States ; where this important miner- 
al does not exist under such circumstances, as can ever di- 
minish, to any considerable degree, the price of British fuel. 

The bituminous shale, underlying the coal at Grand 
Lake and Salmon River, abounds in the remains of plants, 
that flourished upon the earth, at some remote period in its 
history, and when its condition was different from any that 
succeeded. These plants have not all been converted into 
coal : many of them are but partially carbonized ; others have 
had their situations filled up with the clay where they were 
embedded. In other instances, the bark only has been 
changed into coal ; but all point out the character of the 
vegetation and the climate, that preceded a new epoch, when 
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Other plants were to be supported on the soil. All these fos- 
sil plants were evidently the productions of a warm climate, 
and such as could not have flourished in these latitudes, under 
their present temperature. The cacti are less numerous 
here than in Nova-Scotia ; while the Jems appear to be more 
abundant. It is very difficult to class these plants with any 
existing species, as they have now no living representatives. 
Fern leaves are abundant ; and two species of grasses were 
taken from the floor of the Salmon River mines, which, with 
their stems, and leaves, had been changed into coal. 

These fossils are admirably preserved ; and the impres- 
sion of almost every fibre can be distinctly traced on the 
shale, which has been stamped with their figures. The soft 
rock containing them requires to be thickly coated with gum 
to prevent its decomposition. A particular desoription of 
these plants must be deferred for the present : it may, how- 
ever, be remarked, that it appears evident from the fossil 
flora of the coal period, that the plants, laid up to supply 
mankind with fuel, were scattered in distinct groups over the 
country where they lived. In one coal basin, one species is 
most abundant ; in another, a diflerent class is found ; and 
probably the coal, in some instances, was derived from one 
kind only* 

In the conglomerate of Long Point, we have seen large 
trees deposited among the pebbles, now forming the strata; 
and which, during the lapse of ages, have been converted 
into solid rock. Far beneath these, the tender herbage of a 
tropical climate has been changed into coal, which is wrapt 
in the foliage of remote ages. Still farther downward, the 
carboniferous limestone contains the remains of shell-fish, 
entombed side by side in ponderous mountain masses. Such 
are the facts geology discloses ; notwithstanding the science 
may be said to be even now in its infancy. 

It is not necessary, in the present day, to bring forward 
any argument, to prove the vegetable origin of coal : the evi- 
dences, as they are offered in the earth and in the coal itself, 
being considered by almost all geologists sufficiently clear, 
to establish the fact ; and it seems evident also, that at differ- 
ent periods in the earth^s history, its plants have been collect- 
ed in vast quantities, and converted into fuel, the most im- 
portant object of the mineral kingdom. The situation of the 
carboniferous strata shews that they were deposited in depres- 
sed situations ; and from the nature of their sandstones and 
shales, it is evident, that those depressions or basins were 
filled, from time to time, by detrital and sedimentary matter ; 
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but it does not always appear equally obvious, that the plants 
from which the coal has resulted, have been transported. In 
many instances, those detrital and sedimentary beds might 
have been carried into basins, and there buried the herbage 
that flourished in them. 

Many of the arenaceous strata, on the shores of the 
Grand Lake, will afford excellent freestones for buildings : 
they have been quarried on the farm of Mr. John Syphers, 
where the rock is compact and very durable. Another 
quarry has been opened about a mile below Mr. DeVeber's 
mills, on the Salmon River. The grey sandstones extend 
along the whole length of this stream, to the sources of the 
Richibucto, and from thence to the mouth of that river, — ^ 
The former stream passes, in a tranquil manner, through a 
deep groove worn out of the strata, by the action of the 
water. The whole surface of the country here, and to the 
distance of sixty miles in a north-east direction, is only about 
twenty feet above the level of the lake. Viewed from a high 
tree, it appears like an extensive prairie^ covered with a 
dense forest of spruce, with occasionally a grove of (pine. — 
The river, pursuing its way along a crooked bed, is frequently 
skirted with rich intervale, and shaded with majestic elms. 
The soil of the uplands is light and sandy. About eighteen 
miles from the lake and mouth of the stream, at a place 
<;alled " Cast-away Island", a spring issues from the rocks, 
which will fill a hogshead every fifteen minutes : the water 
has a very unpleasant taste and odour, and was formerly be- 
lieved by the Indians to be poisonous. By analysis, sixteen 
fluid ounces were found to contain — 

Carbonic Acid, 

Sulphurated Hydrogen, 

Sulphate of Magnesia.......... 4 grains. 

Sulphate of Soda..... 17.5 „ 

Oxide of Iron 4 „ 

The water is mildly aperient, from the sulphates of soda 
and magnesia contained in it. The iron gives it tonic pro- 
perties. 

Ascending the stream still farther, the intervale dimin- 
ishes, and the river runs along a smooth channel, from fifteen 
to thirty yards wide. Several miles above the spring, there 
is a deposit of the red oxide gf iron ; wliich was discovered 
beneath the fine sand at the level of the water. In times of 
freshet, it is covered, and its situation can thea only be 
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knowHi by the yellow oolour of the water descending from it. 
It will yield a large supply of the yellow ochre, used in 
painting. 

So far as vision extends, in every direction, from the 
upper part of the river, the surface presents one vast level 
tract, in many places occupied bv groves of towering hem- 
locks. Not a rock was observed, except such as b^ong to 
coal measures, which are often displayed in great beauty, on. 
the banks of the stream, and wherever they are not covered 
by beds of clay and sand, or other members of the tertiary 
group, or the coounon detritus of the surface. 
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OF THE SAINT JOHN. 



It may not be improper, in concluding the present Re- 
port, to take a brief view of the extensive collection of allu- 
vium which have been formed^ and are still accumulating 
along the banks of the Saint John. This majestic stream, 
having taken its rise about four hundred miles in the interior 
of the country, receives vast supplies of water from the nu- 
merous branches, tributaries and lakes communicating with 
it ; until it is poured into the sea, through a narrow outlet^ 
near the city. It not only conveys to the ocean the surplus 
waters of a large part of New-Brunswick, but also drains a 
part of the State of Maine, belonging to the United States. 

Of all the agents employed in modifying the surface of 
the earth, water is the most active. Its operations commence 
in the falling of the gentle shower, and do not cease until 
after the mi£rhty torrent has lost its fury in the sea* The 
particles of the hardest roicks become loosened by atmosphe- 
ric changes, and are swept downwards from the mountain's 
brow, to form new deposits in the valleys ; by currents of 
water even large rocks are torn from their native beds, and 
transported to great distances. The soil thus formed is al- 
ways deposited along the lowest levels ; and the matter there 
collected, whether consisting of large stones, gravely sand, or 
mud, is identical with the rocks from which it was derived, 
unless changed by some chemical affinity existing between its 
atoms. From the debris of the surrounding country, all the 
low intervale has been produced. E&ch succeeding freshet 
brings down a new supply of mud and sediment, which is 
added to former accumulations, and yearly increases their 
fertility. 
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The alluvial deposits along the Saint John contain the 
relics of animals and plants, still belonging to the country, 
and suiFeriDg transportation through the medium of water. 
Along the deep water-courses and channels worn out by the 
freshets, abraded banks, and newly opened ditches, I found 
rafts of timber, boards, shingles, leaves, bones of birds and 
quadrupeds, and fluviatile shells, all buried in the alluvium, 
where they are deposited, in the same manner that the re- 
mains of organized bodies appear in the solid rocks. The 
sediment accumulates on the borders of the river more rea- 
dily than near the upland. This arises from the particles of 
alluvium being thrown down before they reach the more re- 
mote places; hence, all the coarse materials, by falling first, 
will be found upon the banks of the river, and the fine par^ 
tides only are conveyed, in times of freshet, to the lowest 
and most remote parts. Thus the river runs between two 
alluvial walls, thrown up by the greater deposit along its mar- 
gin. The Mississippi ^nd other large streams exhibit the 
same phenomena. / 

From the annual freshets that overflow all the low lands 
along the Saint John, those lands are rising, and, conse- 
quently, improving in quality, by being rendered capable of 
producing the finer grasses ; and the time is drawing nigh, 
when all the sunken tracts along this noble stream will be- 
come so elevated, by yearly accessions of diluvial matter, that 
they will only be covered by water during extreme floods, 
and can be extensively cultivated. 

From the slow movement of the current, this river may 
be considered a lake during the summer season ; but in the 
spring and autumn the violence of the flood sweeps down im- 
mense quantities of sand, gravel and mud : but, as the river 
may be said to be dammed up at its mouth, the sedimentary 
matter cannot escape, and by the back current of the tide it 
is deposited along the banks and low places, which are yearly 
receiving new deposits. In the mean time the channel is 
kept freely open, and the sediment brought down is not per- 
mitted to lessen its depth ; the water always securing for itself 
a free passage. 

When we look back and consider what was the condition 
of this river valley previous to the collections of alluvium along 
its borders, we see the site of an ancient estuary of the sea 
meeting a lake. The elevation of the coast has been already 
adverted to, and the evidences of that event have been noticed. 
From all these it appears evident that the physical character 
of the country has been greatly changed, at a period ctmpa- 
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ratively recent in geological chronology. The precise nature 
of the revolutions, by which the physical geography of this 
part of the Province has been altered, may never be perfectly 
understood ; but that they have all improved its most import- 
ant character, and especially its agricultural condition, is evi- 
dent ; and the wisdom and goodness of Supreme Intelligence 
are everywhere manifesto 

I have the honor to be, 

Your Excellency's most obedient 

And very humble Servant, 

ABRAHAM GESNER, F. G. S. 

Provincial Geologist, &c, &c. 
Saint Jokn^ N. B.9 Jamtarylsf, 1841, 



APPENDIX A. 



Page 23. — Since the notice of the animal remains in the 
tertiary strata of New-Brunswick went to the press, infor- 
mation has been received, which renders it probable that the 
portion of a jaw, referred to in the text, was imported from 
Africa. This part of a jaw and other fragments of an enor- 
mous bone were given to the writer, trnd placed in his pri- 
Tate museum, by a gentleman, who is still of opinion that 
some of these skeleton remains belong to the Province. 
Much doubt must, however, remain on this subject, unless 
the matter is decided by future discoveries. Every anatomist 
will readily admit the difficulty of determining upon the cha- 
racter of an animal, from the examination of a few small and 
mutilated pieces of its bones ; and if any error has arisen in 
the present instance, it is justly to be ascribed to these cir- 
cumstances. 



ERRATUM. 

Page 23— 10th line from the top, for " were found," read, were said to have bcpii 
founa. 



